


With the talk of recession so 
widespread and the viewer-with- 
alarmers having a field day, sudden 
shocks scare us. Not so with a 
shock or two we have had since 
issuing our January BLUE BOOK. 
It all has to do with the announce- 
ments we have regarding replace- 
ments and improvements by tele- 
phone companies. They are the 


real antidote for “recession.” 


With several companies now pre- 
paring to start work delayed for 
several years we were quite proud 
to receive commendation for the 
article “Replacement of Wornout 
Materials” that appeared in our 
columns last month. We thought it 
was good too, and tied it in with 
the Buyer’s Guide Section to fur- 
ther assist you in being ready to 
begin with the first weather break. 


v 


Next month we will present a 
well illustrated feature that wll 
be of much interest to all telephone 
companies, large or small. It has to 
do with the unusual in construc- 
tion problems. Coming in March it 
will be of invaluable assistance 
both in outside work and that 
within the exchange. 


v 


How do you like our new “Long 
Lines” feature? 
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Editorial « « « 


Whither Goeth We? 


Federal government agencies to override juris- 

diction of state government bodies, it is certainly 
refreshing to see state utility commissions take defi- 
nite and positive steps to safeguard their authority and 
to protect those under their jurisdiction. 


|" this day and age when there is a tendency for 


This is the action recently taken by four state com- 
missions in issuing orders to the effect that rural elec- 
tric cooperatives, financed by the Federal Rural Elec- 
trification Administration, must pay telephone com- 
panies for necessary materials to metallize their 
grounded lines to eliminate inductive interference 
caused by the paralleling of these lines by electric lines, 
and pay the cost of relocating telephone lines in case 
of crossovers. Telephone companies must install the 
materials at their own expense. 


Last June REA Administrator, John M. Carmody, 
ruled REA would not reimburse telephone companies 
for expense of metallizing existing ground telephone 
lines to eliminate inductive interference, notwithstand- 
ing the fact his predecessor, Morris L. Cooke, assured 
telephone companies REA would pay its just share 
of such expense. 


For some time REA has questioned authority of 
state commissions to make rules governing allocation 
of costs involved in eliminating inductive interference 
from telephone lines. 


The Minnesota Railroad Commission is the most 
recent commission to issue such an order referred to 
above. Other states in which commissions have made 
similar order are Iowa, North Dakota and Oklahoma. 


While the Nebraska State Railway Commission did 
not issue an order definitely allocating the cost of 
metallizing grounded telephone lines, the commission 
in its order of October 14, refused to _ per- 
mit an REA project to parallel a grounded telephone 
line, having refused to pay the cost, or any part there- 
of, of metallizing the telephone line. The commission 
stated the law gives it power to grant or deny appli- 
cation for wire line construction. The law also pro- 
hibits “building of these lines in proximity to existing 
lines unless sufficient clearance is provided, where such 
construction will impair the efficiency and operation 
of existing properly constructed wire companies.” 

While REA Administrator, Carmody, has called 
grounded telephone lines “old-fashioned,” the Nebraska 
Commission pointed out its order that “through 
grounded lines farmers are able to receive telephone 


service at the minimum cost” and stated that these 
grounded lines “are now serving the purpose for 
which they were intended.” The commission ruled 
that a grounded telephone line is a properly con- 
structed telephone line and that the proposed electric 
line would interfere with the operation and efficiency 
of the grounded telephone line in question. The com- 
mission also took into consideration the fact of prior 
occupancy of the highway by the telephone company’s 
line 


The Nebraska Commission ordered the REA co- 
operative to bear any reasonable expense that may 
be necessary on its own lines or on existing communi- 
cation lines to remove interference. The commission 
ruled the REA lines could not parallell the grounded 
telephone line “except and until the REA and the 
telephone company entered into an agreement on the 
amount of such reasonable expense.” n 


The Kansas Corporation Commission, on October 2, 
issued an order exercising its jurisdiction over con- 
struction of rural electric lines and one which would 
prevent interference on grounded telephone lines. 
However, on October 25, the Commission issued a sec- 
ond order which some engineers claim destroyed the 
effectiveness of the initial order. 


The Kansas Commission pointed out in the first order 
that the law gives it power to prescribe reasonable rules 
and regulations with respect to “stringing and main- 
taining wires on highway where there is danger or 
possibility of unreasonable interference to wires or 
service of one utility by those of another utility.” 


The original order denied an application of an REA 
Association to construct an electric line until the REA 
plans and specifications were revised to provide that 
no conductor of the electric line shall be grounded 
where paralleling telephone lines. 


The REA Association did revise its specifications, 
however, they were not revised as directed by the com- 
mission’s order. They were amended to provide that 
“no ground shall be attached or connected to the pri- 
mary neutral conductor at any point wherein said 
neutral conductor parallels an existing telephone sys- 
tem on the same highway, or within 200 feet on either 
side of said parallel.” The revised specifications were 
presented to the Kansas Commission and on October 
25, they were approved as revised. 


(Please turn t hage 43) 
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"Tapping Oy” 
On Washington 


URING March the telephone in 


dustry may learn the results of 


the $1,500,000 two-year telephone 


investigation of the Federal Communi- 
cations Commission, when its report on 
the findings and legislative recommen 
dations, founded on that inquiry, are 
transmitted to Congress. 

The sending of the Investigation Re- 
is highly important 
industry, 


port to Congress 
to the 
may disclose significant future trends 


telephone because it 


of the government’s regulatory activ 
ities—not only by the Federal agency, 
the FCC, but by many state commis- 
sions which guide their course along 


Wash 


ington. However, the FCC’s recommen 


the doctrines, generated from 
dations for increased regulatory power 
over the industry probably will not be 
considered by Congress at the present 
session, it is speculated, because Con 
gress is anxious to wind up its affairs 
next spring due to the approaching 
1938 elections in which the 435 Repre 
sentatives and 32 Senators will be bat- 
tling for reelection On the basis of 
that outlook it is considered doubtful 
that the FCC report will be taken up 
by either the Senate or the House for 
Inter 
state Commerce, Comtmittee of the two 
branches of 


legislative action, although the 


Congress might launch 
hearings before adjournment on some 
of the FCC proposals 

@ The nature and contents of the In 
vestigation report are being closely 
guarded before its transmittal to Con- 
gress, so what recommendations are in 
the offing cannot be determined or 
even accurately speculated about rhe 


report in its preliminary draft form 
even had not reached the membership 
of the Commission before mid-Febru 
ary from the corps of Investigation ex 
perts who had been formulating it in 
day and night sessions and it is shown 


that the Commissioners were planning 


By ROLAND C. DAVIES 
Editor 


Telecommunications Reports 


to scrutinize it with the greatest of 
care to whip it into the final form for 
its dispatch to Capitol Hill 

The FCC Commissioners during their 
study of the draft of the report were ex- 
pected to be divided into two schools of 
thought. One group felt that a drasti 
attack on major phases of the telephone 
industry with some revolutionary regula- 
tory proposals, such as the separation of 
Western Electric from the Bell System, 
should go to Congress. The other school 
of thought took the attitude that the In 
vestigation was ex-parte im character 
and that on the basis of one-sided evi 
dence the report should not contain any 
sensational assault or startling legislative 
proposals, because the nation’s telephone 
system was conceded to be the best in 
the world, and therefore the FCC should 
not make any recommendations to upset 
the quality and stability of that telephone 


SCTVICE which Were founded on ex-part 


evidence and studies 


Telegraph Rate Increase 
Before FCC... 


@ The Commission was occupied dur 
ing the latter part of February with one 
of the most difficult problems since its 
creation in 1934—the appeals of the five 
leading wire and radio telegraph com 
panies for a 15 per cent increase in do- 
mestic rates to make up the drastic drop 
in revenues during the present recession 
Western Postal 
Telegraph, RCA Communications and 
the two Mackay 


companies presented the picture of their 


of business Union, 


Radio and Telegraph 


revenue needs in the face of dwindling 


TELEPHONE 


traffic in mid-February 

It was the first time that the FC 
has been faced with the issue of a rate 
increase by the communications com- 
panies under its regulation. The hearing 
also was the first Federal-State cooper 
ative proceeding as five state commis- 
sioners joined the FCC in receiving the 
petitions and testimony of the telegraph 
companies for the boosting of their mes 
sage rates. Another feature of the hear 
ing was the participation by the CIO 
communications union, American Teleg 
raphists Association, which took the po- 
sition that the rights of employees 
should be considered in any changes of 
the rate structure so labor would get 
its share of such revisions 
@ Besides the fact that it was the first 
rate increase proposal before the FCC, 
a significant aspect of the proceeding 
for the telephone industry was the po- 
sition taken by the telegraph companies 
about the inroads into their record com 
munications traffic made by the teletype- 
writer exchange service. The leaps and 


which the TWX. has in- 
creased in public usage both throughout 


bounds with 


the Bell System and now in the field of 


the Independent telephone companies 
were pictured as having serious effect on 


the telegraph traffic 


Prudent Investment 
by Law?... 


With its failure to win the Supreme 


Court approval of the prudent invest 
ment principle in the recent Pacific Gas 
& Electric case, the Federal Power Com 


n Congress 


mission has sponsored a bill 
valuatiot 
Utility 


to enforce that method of 


through an amendment to th 
Holding Company Act and the Power 
Act. The bill, which was introduced by 
California 


Representative Havenner, 


progressive Democrat, was regarded as 
an attempt by the Administration to win 


a victory on the use of the prudent in 
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through 


valuation 


vestment “yardstick” 
the legislative method rather than hav- 


ing to wait for a future judicial ap- 
proval 

@ While the bill in its present form 
would affect only the power industry, 


it was believed that, if the Power Com 


mission is successful in securing the 


sanction of Congress, it would be only 
a short time before such an amendment 
into the 
both the 


Power Commission and the Communica 


would also be incorporated 


Communications Act. Then 
strive to be- 
lead the 
principle 


tions Commission would 


come the bell-wethers to state 


ommissions to translate the 


into their respective state statutes 


F GREAT significance, the Haz 
enner measure’s proposal on de 
preciation would upset existing 
treatment of the replacement and retire- 
His bill 


reserves in the rate base 


ment 
would provide that the deprecwtion 
reserve should be deducted from the 


vate base. The California Congressman 
de« lared that the depreciation reserves of 
have been COXCESSWE and 
imposed a burden on the payers. 
However, the proposal has a long voyage 
through the House Interstate Commerce 
with 
then a 


utilities often 


rate 


hearings m 


and finally 


Committee extensive 

prospect House vote 
committee hearings and a Senate 
obstacles 
possibility of a 


Senate 
revisions, 
defeat, 


VOLE 0 and 
plus the 


confront the 


many 
good 


measure 


REA Agrees to Reimburse 
Rural Telephone Companies 


Electrification Administra- 


it should bear its 


The Rural 
tion has conceded that 
share of the cost of any telephone con 


struction which is necessitated through 


interference (not inductive interference) 


from its rural electric power projects 


This 
cent annual report of the R.E.A 


disclosed in the re 
to Con 


position was 


gress, submitted by its Administrator 


John M. Carmody 


@ “As a matter of policy, the REA has 
permitted the use in limited amounts of 
funds it has lent for 


told 


the Government 


projects,’ Administrator Carmody 


Congress, “to assist in preventing such 


interference either by the installation of 


a metallic return of the relocation of 
the grounded telephone system 


total 


In many 


instances, however, this cost has 


been more than a REA project can af 
ford. Rural Electrification on a_ broad 
scale is possible only when all costs are 


kept to the lowest possible mimimum, In 


many instances, interference can be pre 


vented effectively only by the virtual re- 
ngs ; 

uilding of a heavily depreciated and ob 
solete burden 


telephone circuit rhe 
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CONVENTION 
SCHEDULE 

Texas Telephone Association, 
Adolphus Hotel, Dallas, March 
23, 24 and 25. 

Oklahoma Telephone Association, 
Huckins Hotel, Oklahoma City, 
March 29 and 30. 

Missouri Telephone Association, 
Hotel Muehlebach, Kansas 
City, April 4 and 5. 

Iowa Independent Telephone As- 
sociation, Fort Des Moines Ho- 
tel, Des Moines, April 12, 13 
and 14. 

Nebraska Telephone Association, 
Hotel Paxton, Omaha, April 19 


and 20. 

Kansas Telephone Association, 
Hotel Kansan, Topeka, April 27 
and 28. 


Ohio Independent Telephone As- 
sociation, Deshler-Wallick Ho- 
tel, Columbus, Ohio, May 3, 4 
and 5, 1938. 

Indiana Telephone Association, 


Claypool Hotel, Indianapolis, 
May 11 and 12. 


Wisconsin State Telephone As- 
sociation, Locally Owned, May 


17, 18 and 19, Park Hotel, 
Madison. 
Pennsylvania State Telephone & 
Traffic Association, Yorktowne 


Hotel, York, June 2, 3 and 4. 

New York State Telephone As- 
sociation, Seneca Hotel, Roch- 
ester, June 7, 8 and 9. 

The Illinois Telephone Associa- 


tion, Hotel Pere Marquette, 
Peoria, September 21, 22 and 
23 











upon the power and light cooperative is 
REA to 


great. It has 


limit sharply the extent to 


very been necessary for 


which funds, appropriated by Congress 
for rural electrification, can be used for 


’ 


such betterment of telephone lines.” 


@ The 
rural telephone 
onstructed under the 
ally prevailng im the telephone industry 
but he fatled to cite that the telephone 
had 


regions for years at low rates adequately 


REA assailed the 


being 


Administratoy 
industry for not 


standards gener- 


industry heen serving the farming 


and effictently 


without the aid of got 
ernment loans The REA chief also 
failed to take into consideration that 
newly constructed plant would neces 
sitate a drastic imcrease of telephone 
rates for the rural population, Despite 
the fact that the REA has lost a number 


f state commission decisions on the is 


sue of compensating the rural telephone 
companies for the REA re 
tried to make out that 
the power line was not legally liable to 
ompensate the telephone company which 
prior occupant of the right of 


for damages. 


interference, 


port to Congress 


mas the 


way 


FCC Study on Telephone 
Toll Rates... 


\ lengthy factual analysis of the 


elements which make up telephone toll 
classes of service and rates was recently 
FCC Rate 
Department, headed by 
lelephone Rate Counsel Carl I. Wheat 
FCC, 
which is existing under an appropriation 
of the 


pected to be 


published by the Telephone 


and Research 


Incidentally, this branch of the 
Investigation, is e¢x- 


June 30, be 


cause as yet no move has been made by 


Telephone 


ended next 


the FCC to secure additional funds for 


its continued existence and it is con 


sidered most likely that the Commission 
will not seek any further funds for the 
branch 


The toll rate study was published as 


a background for Federal and state 
commission regulation and did not draw 
any conclusions. One feature of the re- 


whether the 
of the 
particular service should be accorded the 
establishment of 
that it 
had given 


port was its discussion of 


service factor or relative costs 
weight in the 
The report 
appeared the Bell 
greater weight to the service factor and 
the relative cost factor “has apparently 
been given little attention in designing 
the present toll rate structures. It 
added that “a query may be raised as 
to the effect on both the system and the 
public of eliminating the relative cost 
factor to the extent that has apparently 
been done in developing the existing rate 
The report also urged that 
the greatest standardization and simplifi- 


greater 
the rate. declared 


System 


schedules.” 


cation of classes and services gave the 
public the greatest satisfaction and pro 
moted the greatest use of toll service. 

e Telephone Rate Counsel Wheat was 
slated to give an important address Feb. 
20 before the National Lawyers’ Guild 
annual convention in Washington on the 
interstate telephone rate 
regulation which may indicate the prin- 
that the FCC, in his 
should follow in the regulation of these 


problems of 


ciples opinion, 


charges 


Johnston Heads 
Phone Company 


Clarence E. Johnson, general man 


ager of the Interstate Telephone com 
pany, was elected president at the an- 
nual directors’ meeting January 21. He 
has been vice president since 1936, The 
president has been 
since the death of S. L 
California, in 1934 


office of vacant 


Odegard, in 


17 





United Properties 


Transferred 


Ernest E. Blincoe, chairman of the 
commission, an 
that the 


authorized the 


Kansas corporation 


nounced January 15 commis- 
sion has Southwestern 
Bell Telephone Company to take over 
all of the property of the United Tele 
phone Company and the property of the 
Kan 


both ex- 


Scandia Telephone Company in 


sas. The transfer includes 
change and toll properties of the two 


corporations. 


Included in the transfer are fifty-five 
exchanges and many miles of toll lines, 
Kan- 
forma] trans- 


located in northern and western 
sas. It is understood that 
upon fil- 


The 


merging of the communication systems 


fer will be made immediately 


ing of the commission’s approval 
will place a number of important new 
stations in Southwestern Bell territory. 

Exchanges affected by the order in- 


clude: Abilene, Almena, Atwood, 








DR. C. J. DAVISSON — 


Annour r 
phone Laboratories with Pr Gec 
1937 
the researches of a 
Bell Laboratories since 
Davisson is for his deme 
building blocks of the universe 


as trains of waves. 


ement that Dr. Clint 
f, 


> 


Nobel Prize in phys 





Ss brinas 


The sianificance of this discovery lies in the fact that it fur 
nishes the first experimental proof of one of the ¢€ a SIC concept 
of me jJern physics- that there is an inherent duality in the un 
verse so that under certain conditions matter partakes of the 
nature f ener vy and vice versa. Light energy manifesting 
itse!f n waves. Electre ns are particles f matter. In exper 
ments continuing ver a number of years, Dr. Davisson 

i ith | H. GS — alse at the re earch staff £ a, 
Bell Laboratories, directed beams of electrons against a target 

f } rystal of nickel from which the electrons were diffra ted 

the form of train f waves haracterist f enera 


DR. L. H. GERMER 


n f the Bell T 


rae P. Thomson of London the 


world wi je recc ynition 
has been a member of the 
anization. The award to Dr. 
hat electrons the fundamental 


under certain condit 


4y- 























Belleville, Beloit, Bird City, Blue Rap- 


ids, Canton, Chapman, Clay Center, 
Colby, Concordia, Downs, Dresden, 
Ellsworth, Enterprise, Frankfort, Gem, 


( ;00dland, 


Hays, 


Hoisington, 


Gypsum, Herington, 
Hollenberg, 
Kanopolis, 
Lindsborg, 
Manhattan, Mankato, Mar- 
McDonald, McPher- 


Norcatur, Norton, 


Herndon, 


Hoxie, Idana, Jewell City, 


Kirwin, 


Lorraine, 


LaCrosse, Lincoln, 
quette, Marysville, 
Minneapolis, 
Oakley, Oberlin, 
ville, Salina, Scott City, 


Solomon, St 


son, 
Phillipsburg, Plain- 
Smith Center, 
Stockton, Wash- 


Francis, 


ington and Scandia 


A. T. & T. Hits 
Station Peak 


Principal telephone subsidiaries of 


the American Telephone and Telegraph 


Company gained 31,500 stations in Jan- 
service to the 


uary, lifting the total in 


highest number in history. The system 


had a record total number at the close 
of 1937 of approximately 15,327,000. To- 


1 


tal at the was indicat- 
peak. In De- 
stations showed 
41,700 and 


96 JOO 


end of January 
ed at 15, 358,500, a new 
cember, 1937, telephone 
an increase of in January, 


1937, a gain of 


Illinois Bell 

Gets Refund 
Final decree in the telephone’ refund 

Appel- 

Evans and. U. S. 

Wilkerson order 

Bell Telephone Co.’ to 


case was signed February 5 by 


Evan A, 


Dist. Judge James H 


late Judge 
ing the Illinois 
pay $37,000 to the city and $60,000 to 
the state for expenses they incurred in 
the fight 


Four 


years ago the court ruled the 
telephone company must refund - $20,- 
000,000 to subscribers using coin box 
service. The decree signed yesterday 


said the company could keep $1,800,000 


which was unclaimed 


Westinghouse Research at 
Mellon Institute 

Dr. Edward R 
Mellon 
nounced the establishment of an industrial 
fellowship by the Westinghouse Electric 
and Manufacturing 


Weidlein, director of 


Institute, Pittsburgh, has  an- 


Company for the 
study of problems in the field of dielec- 
trics and electrical insulation. Dr. ‘Robert 
N. Wenzel, a member of the Melon Insti- 


tute research staff since 1927, has been 
appointed fellow in charge of this pro- 
ject. 

The dielectrics fellowship has as_ its 


general objective the development of im- 
proved insulating materials and processes 
for application to equipment ot Westing- 
house manufacture, and it brings the fa- 
cilities of Mellon Institute into coopera- 
tion with those of the Westinghouse Re- 
Pittsbrugh 


search Laboratories at East 


in insulation research. 
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joving display that actually moves, and sells tele- 
The van in insert moves from 
right to left 


(/llustrations reproduced courtesy New 





Not Only 


A Joy Forever 


ACT |X 


York Telephone 


( ompany ) 


ITH nothing to offer but beauty, Showmanship in Business Beauty Makes Them Hungry 


nature continues year in and 

year out to pull crowds by the 
million. Whether it’s the 
Lake Louise—or the 
brook—our entire nervous 


beauty of 
simple attraction 
of a shady 
and physical systems react with con 
sistent regularity to the call of nature’s 
simplicity of the sea— 


beautiful mountains— 


beauty. The 
the variety of 
both act as tonics for our beauty-starved 


populace 


Fortunes have been made by men 


who have capitalized this public crav- 


ing for beauty. Many forms of enter- 
tainment are based principally on some 
kind of beauty. Few forms of entertain- 
ment can get along without some kind 
of beauty. And in merchandising, too, 
it plays a major part in getting and 
holding the crowds. 


@ One battery man is now packaging 
“ducky 


with a snake- 


automobile storage batteries in 
looking” cardboard boxes 
skin finish. Women buy a large propor- 
tion of storage batteries now-a-days and 
are repelled by the sight of a greasy 
looking, black battery. It’s negative— 
whereas the snake-skin finish on the 
new boxes associates itself immediately 
with fashion and style. 
jumped sales 


The pretty boxes 
Gotham Hosiery added 
a beauty appeal to the ordinary silk 
stocking by rolling it up and putting it 
on the back of a cute, little Scottie dog. 
Thus, men bought hosiery as a gift 
feeling that they were giving something 
good-looking and _ sentimental rather 
than something that was just 


Western 


practical 


Union doubled its greeting 


message Business when they put expen 
sive Norman Rockwell painting on their 


otherwise plain yellow blanks 


by 
ZENN KAUFMAN 


Abbot Kimball, advertising agent, 
once asked his art director if he really 
thought that beauty paid. The art dire: 

“T once ran an ad for a job 
called 
on you first because your stationery was 
better looking than any of the others.” 


tor replied, 
and secured fifteen replies. I 


The cash value of beauty has been 
demonstrated in so many ways that I 
am almost beginning to believe that 
there is a devastating amount of truth 
in that old, hackneyed expression: “The 


first impression is the most important.” 





@ ©. A. Patterson, editor of the 


Ameri 
can Restaurant, tells me that men 
actually eat more expensive lunches 
when served by pretty waitresses 

cherry,” said a 


\bbott 
Kimball, pointing to half a grapefruit, 


“Do you see that 


successful restaurant owner to 


“I get a nickel more for that grapefruit 
with that cherry in it.” 

Whether it’s the uniforms of the West 
Point Cadets, the stream-lining of the 
jacket of 
caught by 


new railroad trains or the 
a new book, we are always 
a “thing of beauty.” Smart manufac 
turers would not continue to pay thou 
sands of dollars to smart designs like 


Henry Dreyfus unless beauty paid. 
Dreyfus redesigned a scale and sales 
doubled. This is fact not theory. 


Beauty is not only a “joy forever,” 


but an active and immediate cash asset. 


(Please turn to page 37) 





Publicity tie-up 
with National 
Horse Show. 
The hurdling 
horse in the in- 
sert is flanked by 
pictures of com- 
peting army 

teams 
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@ The noise shunt has a range of 
0-10,000 noise units in steps as shown 
in Fig. 7. The instrument is so de- 
signed that both the noise across the 
telephone line (noise metallic) or the 
noise to ground can be determined. 
Measurement of the noise to ground is 
helpful in determining the contribution 
of longitudinal induced voltages on the 
metallic circuit noise. If the ratio be- 
tween noise metallic and noise to ground 
is quite high this is a good indication 
that the telephone line is well balanced; 
otherwise, the high longitudinal voltages 
which are responsible for creating noise 
to ground would set up considerable 
metallic circuit noise. It should be noted 
that longitudinal voltages induced in a 
telephone line may operate through 
series unbalances, as for example a high 
resistance splice or poor jumper connec- 


tion etc., to create appreciable noise 
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Fig. 7—Sketch showing general appearance 
of noise measuring unit 


in telephone lines even though the tele- 
phone lines be well transposed. 
The ear balance method of measuring 


faithfully 
offers the 
relatively 


noise has served well and 


for many years and still 
advantage of simplicity and 
inexpensive apparatus as compared to 
the newer visual type instruments. At 
best however it is only an approxima- 
tion and it is seldom that two observers 
will get the same results in observing 
noise by this method. The results; how- 
ever, are sufficiently close when the ob- 
servations are made by trained men to 
be amply satisfactory for most pur- 
poses. So as to give some quantitative 
notion of noise units to those who are 
unfamiliar with us or application of 
the ear balance type of noise set, the 
table 
limits used by some companies. 


below illustrates typical noise 


Typical Noise Limits 
and Impairments 

Toll circuits—Noise should not exceed 
300 units. 
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Minimizing 





y 
B. C. Burden 


Transmission Engineer, 


THE LINCOLN TEL. & TEL. CO. 


Exchange circuits—Noise should 
not exceed 400 units. 

Grounded rural lines involved 
in substantial parallels will have 
noise levels ranging from 500 
to as high as 9,000 units of noise. 
In general where there is more 
than 1000 units of noise the serv 
ice will be greatly impaired. For 
good service the limits previous 
ly mentioned should be followed. 
200-350 noise units are said to 
represent a noise’ impairment 
equivalent to a transmission loss 


of 3 db 


TIF Meters 

@ Another instrument used in induc 
tive interference investigations is that 
known as the 7/F meter. This instru- 
ment is used in measuring the telephone 
influence factor of power system 
current and voltage waves. Whereas 
the noise meter gives an actual quantita 
tive reading in terms of noise units or 
db of the amount of noise induced in 
any telephone circuit the TIF Meter 
measures the wmductive influence of the 
voltages and currents present on any 
power system. As has already been 
explained, the inductive influence of a 
power system depends upon the har 
monic Composition of the power wave 
and increases as the magnitude and 
number of ‘harmonics increases As 
early as 1919, it was recognized that 
some means for evaluating the induc- 
tive influence of generators, transform 
ers, and complete power systems was 
needed. For equal lengths of parallel 
and involved voltages, it was found 
that one system might offer little or no 
interference to paralleling telephone 
lines while another created noise far 
above the commercial limit. In order; 
therefore, to get some common basis of 
comparing the inductive influence of 
various power parallels or systems, the 
TIF Meter was designed. It consists 


essentially of a frequency weighing net 


work having characteristics similar to 


the network used in the latest types ot 
visual noise measuring instruments a 
sensitive thermo-couple and D. C. mi 
cro-ammeter, and several switching keys 
The meter and its associated thermo 
couple is so arranged in TIF Meter that 
it can be connected either as an A. 
micro-ammeter at the output terminals 
of the weighing network or an A.( 
terminals ot 


voltmeter at the input 


the network. 


Use of the TIF Meter 


In making measurements, the input 
terminals of the network are connected 
to a suitable point in the power circuit 
whose wave is to measured. A yoltag: 
reading at the input terminals of the 
network is then made by means of the 
thermo-couple and D. CC. micro-am 


meter connected as a voltmeter. 


@ By means of suitable switches, the 


meter and _ thermo-couple are then 


Line transformer 


| B transmission line 
> 
pin © 
wor 
oO 
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Set Up for Measuring Residual Voltage TIF 


Fig 9—Two types of TIF measurements 
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switched to the output terminals of the 
network, and here read the attenuated 
\.C. current after it has passed through 


the frequency weighing network Phe 


harmonic frequencies are at 


various 
tenuated in proportion to their relative 
nterferring frequency, and in accord 
ance with the curve shown in Fig. 3. 
Che numerical value of TIF is then de 
termined by dividing the current (1m 
microamperes) im the meter circuit 
f the network by the voltage across 
the network terminals. In other words, 


the TIF is the microamperes output 


per volt of input to the network 

The TIF for various single frequen 
cies 1s shown in the table in Figure & 
observed that the fundamental 


Tif of 1 In other 


volt 


It will be 
frequency has a 


words, for one impressed on the 
nput terminals of the frequency weigh 
ing network, we would get 1 microam 
terminals of the 


1070 cycles for 


pere in the output 


network However, at 
l volt would get 12,000 micro 
this 


frequency would suffer the least attenu- 


input, we 


amperes output. In other words, 


ation in passing through the network 


The TIF of any voltage or current wave 


is, of course, not the effect of any single 


frequency but rather the combination of 


all of the harmonic frequencies im- 


pressed in the wave being measured 


New Method of Rating 

Inductive Influence 

@ It should be particularly noted that 
rik 


while gives an inductive index 





} 
input 
terminals 


ot the relative influence from a har 


monic standpoint of voltage or current 


In a given power system or portion o! 


system, it does not give a quantita 


tive measure of the total inductive in 
tluence 

In recent years the Bell System and 
the Edison Institute in connection with 
Joint Committee investigations have 


developed a method of 


the total 


new expressing 


inductive influence of a given 


exposure. In expressing the total in 


ductive influence of a given 


allel 


(electro-magnetic 


power par 


from the standpoint of current 


induction) either re 


sidual or balanced components as_ the 


may be, it is now the practice to 


total 


case 
express the influence in terms of 
the product of its magnitude in amperes 
IF. This 
is referred to as the J. 7 

(amperes) TIF 


@ Likewise, the total inductive influence 


times its numerical pro 


duct meaning 
mtensity times 
from a voltage standpoint of any power 
product of 


TIF of this 


is expressed as the 
kilovolts by 


parallel 
the voltage im 


voltage. This being referred to as the 
KvT 
The advantage of this new method 


is obvious for we know that the greater 
the current involved in a given parallel, 
the greater will be th 


field 


intensity of the 


magnetic around the power line; 


hence, the greater the induction in ad 


jacent telephone lines. 


severity of the noise due to the current 


will depend upon its TIF or harmon 








v ‘ 
ee 


Frequency weighing Network 


= meter. 





Fig. 10-A—Circuit of TIF meter 
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However, the 





couple microam- 





ontent Thus, by measuring the 
TIF of the current in question together 


with the current magnitude we now have 


a quantity that can be used in making a 


direct comparison between various 


power systems or inductive situations 


TIF Measurements 


The TIF Meter can be vol- 


up to 700 


used on 
tages In general; however, it 


transformer be 


" 


that a 
that the 
In making extensive induc 


s recommended 


used and voltage not exceed 
250 volts 
tive interference investigations, the TIF 
is measured at various points throughout 
a system. If in a given system there are 
the 


open circuit TIF of each of the gener 


several generating units involved, 


ators involved is measured at the 
generator using step down transformers 


rik both 


phase to phase, and phase to neutral 


measurement may consist of 


measurements. In general the TIF of 


several machines may be expected to be 
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Fig. 10-B—Sketch showing general appear- 
ance of TIF meter 

















circuit 
are 


higher when measured on open 


and individually than when they 


connected to the station bus 
@ The TIF 


near the power source or preferably on 


system can be measured 


the line side of the transformers which 


feed a given transmission line involved 
in a parallel under investigation. TIF 
measurement may be taken at any low 
voltage light socket; however, such 


readings may be somewhat distorted due 


harmonics created by rotating machin 


ery or rectifiers connected to the same 


circuit. Current TIF measurements are 


mace by voltage reading across a 


low resistance shunt, which is con 


nected to the power system by means of 
Figure 9 illus 


a current transtormer 


trates the several different methods of 


making TIF measurements 


Quantitative Significance of 
the Noise Unit 
The noise unit may be quantitatively 
thought of as equal to one millionth of 
(Please turn to page 34) 








Local Test Desk Operation 


By C. F, CURTISS 


VERY important item relative 
to the proper operation of a 
telephone system is the resist- 
ance of the subcriber’s station line 
wires. Resistance is defined as being a 
property of any substance which op- 
poses the flow of an electric current 


through it. 


The resistance of a_ telephone line 
wire depends upon (1) The substance of 
which it is composed. (2) The tempera- 
ture. (3) Cross sectional area, for in- 
stance when looking at the end of a cut 
line wire all that is visible of the wire 
is a small circle of metal. The area of 
this circle is the sectional area of the 
wire. And (4) Length. The resistance 
of the wire is proportional to it’s length, 
provided the temperature and cross sec 
tional area remain constant, that is, the 
resistance increases at the same rate as 
the length of the wire increases, all 
other conditions remaining unchanged. 


@ If a line wire is increased to six times, 
it’s original length, the resistance will 
be six times as great, if it is divided 
into six equal sections, the resistance 
of each section will be one sixth of the 
total resistance, as for example, if the 
loop resistance of 2.5 miles of rural line 
wire is 165 ohms. 


What is the resistance of 10 miles? 
By formula: R=L r/I where “L” 
longest length of wire, “I shortest 
length, “r” the given resistance and “R” 
the calculated’ resistance, therefore, 
R=L r/! or 10 x 165/2.5=660 ohms. 


equals 


By ohm, is meant, the unit in which 
resistance is measured. When measuring 
small resistance the microhm 
(one millionth of an ohm) is used, and 


a very 


Telephone line wire resistance and other values 


and methods of calculating. 





for very large resistance measurements 
the megohm (one million ohms) is 
used. The two relations wherein the 
resistance of a telephone line wire varies 
directly as it’s length and inversely as 
it’s cross sectional area may be com 
bined with a constant (a quantity whose 
value does not change) giving the equa- 
# 


tion R=K -- in. which 


A 


resistance in ohms, “L” the length of 


“R” is the 


the conductor, “A” the cross-sectional 
area of the wire, and “K” is a constant 
depending upon the nature of the sub- 
stance of which the wire is made. The 
physicial meaning of “K” may be read- 
ily determined by making the length “L” 
and the area of the wire each equal to 
unity, that is, the state of being one. 

@ Only two values of “K” are in com- 
mon use, and they are the specific and 
mil-foot resistance. 


@ Specific resistance is the particular 


resistance a substance offers to the pas- 
sage of electricity through it, compared 
with the resistance of 
The mil-foot resistance is a 


some standard 
substance. 
standard consisting of a wire one foot 
in length and 1/000 of an inch in dia 
ila ag 
“A” is equal to one circular mil., in the 
forgoing equation, “K” 
ally equal to “R”. 


meter. is equal to one foot and 
will be numeric 
The circular m1 is 
the area of a circle whose diameter is 
Therefore, the C. M. 
(circular mil) area of any round wire 


one mil or 0.001 


when it’s diameter in inches is known 
can be obtained by means of the formula 
C.M.—d?2, where d2 equals diameter in 
mils, squared, that is, multiplied by it 
self, and C. M. equals circular mil area 
Example: What is the circular mil area 
of a wire 25.35 mils in diameter? C. M. 


GALVANIZED [RON LINE WIRE 


| 





B. W. G. (Birmingham Wire Gauge) English 


Weight Breaking 
Diameter Per Mile Weight Resistance per mile in ohms 

_Size in Mils —Pounds Pounds _EBB BB | 
9 148 305 915 15.44 18.06 

10 134 250 750 18.83 22.04 
12 109 165 445 28.46 33.30 
14 83 96 288 49.08 57.44 

TABLE 1 
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d2 or 25.35 x 25.35=643 circular mils. 


The value of “K” 
wire at 68 degrees Fahrenheit is given 


for copper and iron 


as 10.79 and 63.35 ohms respectively. Ex- 
ample, calculate the resistance of a cop 
per line wire one mile long having a 


diameter of 104 mils. By formula: 


R=K : -or 10.79 x 5280/104 x104 


5.17 ohms. 


Given the resistance and area of a line 
wire it’s length may be found by the 
formula: L=RA/K, that is, the length 
of any wire is equal to it’s resistance 
multiplied by it’s circular mil area, and 
it’s product divided by the resistance of 
a mil foot or “K”. The area may be 
LK 


determined by the formula: A- 
R 


Example: What is the circular mil 
area of 5280 feet of iron line wire, if 
it’s resistance is 28.46 ohms. A—LK/R 


or 5280 63.35/28.46—II88I C. M. 


The diameter may be calculated by 


the formula: d=VKL, or simply 
= 

d=VC.M. Example: Find the dia- 

meter of the line wire mentioned in 

the foregoing problem? d=VC.M 


or V11881 equals 109 mils. The con 

stant is found by the formula K=d?R. 
i 

or 109 109 28.46/5280—63.35, and the 

length by L=d?R. 

kK 

@ Given the area of a line wire it’s 

weight per mile may be calculated 

d?_ 

$25 or 


ar 


formula: W= 


formula: W=0.015983 «x d? 
XK dy. 


either by the 


Example: What is the weight per 
d2, 
or 104 & 104/62.5 = 173 pounds, of 
W =—0.015983« d? or 015983 x 104 
«104173 pounds. 


mile of 104 copper line wire? W 


The resistance per mile may be de- 
termined by the formula R—56970/d? 
or 56970/104104=5.17 ohms. For iron 


line wire the weight per mile is found 











int 
of 
pa 
tiz 
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by either the formula: W 
Formula: 0.0139 d2. 

In calculating the resistance of line 
wires the temperature coefficient of the 
material comprising the wire is taken 
The coefficient 


of a material is defined as the decimal 


into consideration also 


certain ini- 
that the 


resistance at a 
temperature 


part of it’s 
tial Centigrade 


material will change in resistance for 


every change of one degree in tem 


perature. For most wires the coefficient 
tem 


is positive, that is, an increase in 


perature indicates an increase in re 
sistance 


@ In 


wire at a 


determining the resistance of a 
certain temperature, the re 


stated initial tempera 


that the 


sistance at a 


ture should be known so 
proper coefficient may be used. For an 
initial temperature of zero Centigrade, 


the temperature coefficient for copper is 
0.00427, 
ture of 


which for an initial tempera 


twenty degrees Centigrade, the 


coefficient is 0.00393. Thus, if a copper 


wire has a resistance of 25 ohms at 20 


degrees Centigrade, what is it’s re 


sistance at 100 degrees Cestigrade? 
Formula: Rt=Ro[1l+(at)], in which 
“Rt” equals resistance at a rise or fall 
of temperature, “Ro” resistance at the 


initial temperature, “a” the tempera 


ture coefficient, “T’’ number of degrees 
rise or fall in temperature, and 1 the 
rari 


value of which is the amount one ohm 


would increase or decrease in_ re 
sistance when subjected to a rise or 
fall of one degree in temperature. 1 is 


considered to unity 


100 


usually 
Solution : 


represent 
For a temperature rise of 
degrees minus 20 degrees equals 80 de 
grees, actual rise, then Rt—Ro [l4+(a 
T)] or 25 X (1+0.00393 X 80), that is, 


80 & .00393 31440 + 1—1.31440% 25 
32.86 ohms 
For a decrease in temperature thi 
formula is Rt=Ro[1—(aT)] To 


the Fahrenheit 
Example: 


Centigrade to 
temperature. 


change 
system of Con 


vert a reading of 20 degrees Centigrade 


to Fahrenheit F C°9/5 + 32 or 

20 «* 9—=180/5—364+ 32—68° F 
To change back to Centigrade ( 
(F°—32)5/9 or 68—32—36X5—180/9 
20°C 

@ The various sizes of wire used in 


the construction and maintenance of a 


telephone system are usually desig 


nated by their gauge number rather 


than by a statement of the area of 


cross section. There are a number of 
different wire gauges, but only three 
are used to any great extent by tele 
phone operating companies. These are 


the A.W.G Wire 
and originated by the Brown & Sharpe 
Manufacturing Company, the N. B. S 
(New British Standard), and B. W. G 
(Birmingham Wire Gauge). The last 
two are English gauges and commonly 
the 


(American Gauge) 


used in construction of open wire 
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HARD DRAWN COPPER LINE WIRE 
N. B. S. (New British Standard) English 








Diameter Weight per Breaking Resistance per 
Size in Mils Mile—Pounds Weight—Pounds mile in ohms 
10 128 262 820 3.2810 
i2 104 73 549 4.9701 
80 102 330 8.4005 
TABLE 2 
lines. Figure 1, 2, and 3 are tables 14 wire. Compute the resistance per 
showing the gauge, resistance, and thousand feet of number 12 copper 
etc., of some of the most common wire. The resistance of number 13 wire 
sizes of telephone wire is 2 ohms, therefore 2/1.26—1.58 ohms, 
The following rule will enable on or resistance of No. 12 


to determine the resistance of any size 


copper wire without reference to a wire 


table. By remembering that a number 
10 (B&S) gauge wire has a resistances 
of approximately one ohm per thous 


and feet, an increase of one in the 
number of a wire increases the re 
Sistance twenty five per cent, an in 


crease of two in the number increases 


the resistance sixty per cent, an in 


rease of three in the number doubles 


increase of ten 


the 


the resistance, and an 


in the number increases resistance 
ten times. 
@ To find the 


ber, multiply the resistance of the pre 
1.26 or di 


resistance of any num 


ceeding gauge number by 
he resistance of tl 


vide t he following 


number by 1.2¢ 


gauge 
Example, Compute the 
feet of 
without 


resistance per 


thousand number 14 copper 


table. A 


number 10 wire equals 1 ohm, the re 


wire reference to a 


sistance of a number 13 (an increase 


the re 


LwOmM e230 


number doubles 


? 


of three in 


sistance) is ohms and 


ohms and is the resistance of the gauge 


Problem 1. If the resistance of a ru 


ral line wire 9 miles long is 300 ohms, 


what is the resistance of 13 miles of 
similar wire? Solving by means of pro 


portion L 1, L2 ::R1:R 2, or 9: 13::300 


X, that is, X—13«300—3900/9—433 
+ ohms 
Problem 2. Two number 12 copper 


line wires 17 miles long have a re 


sistance of 85 ohms each. One of these 


wires becomes grounded and when 


measured shows a_ resistance of 53 


ohms to the ground. What is the length 


of the wire to the fault? 85:53::17:X 
or X—5317—901/85—10.6 miles to 
fault 

Problem 3. Compute the resistance of 
a 104. N. B. S. gauge copper line wire 


3 miles long weighing 519 pounds. By 
R=12W /w, “1” equal 
teet, “Ww” 


formula where 


length in the resistance of a 


foot—grain of pure hard drawn copper 
wire and is 0.22064 ohms, and “w” the 
total weight in grains. 7000 grains 


avoirdupois weight equals one pound 
Solution: R=L2W /w, or (5280x3)2X 
22064 /519X7000—15.1 OHMS. 


B & S (Brown & Sharpe) or 
Resistan 
Diameter Pounds per Mile 
Size in Mills. per Mile is Ohms 
13 71.97 82.80 10.56 
14 64.08 76.19 13.33 
16 50.82 41.28 21.17 
Approxima- 

tely 44% 

17 45.26 of copper 
19 35.80 20.60 42.44 
20 31.97 16.32 53.54 
22 25.35 10.27 85.11 
24 20.10 6.46 135.53 
26 15.94 4.06 215.16 

NOTE: The resistance values given 


sistance in the wire effective 
into a lead covered cable. 


A.W.G 


e 


(American Wire Gauge) 

Principal Use in 

Telephone Operating 
Practices 


kK ind of 
Me tal 


Annealed 


Copper cable conductor 


Toll 


‘ Station protector 
ground wire 
" Toll cable conductor 
Bronze Parallel drop wire 
Annealed Exchange aerial cable 
Copper conductor 
” Bridle wire 
Exchange aerial cable 
” conductor and_ station 
inside wire 
" Exchange underground 


cable conductor. 
Exchange underground 
cable conductor 


do not take into account the increased re 
length due 


to spiralling when manufactured 


TABLE 3 











The author (right) at famous Edinburgh 
Castle, posing in front of monument to 


Earl Haig 


IN DEAR OLD FRANCE 


@}rance was old when Jesus was born. 
()ne can go almost anywhere in France 
and find much interest. We arrived in 
Strasbourg on Sabbath morning and went 
to the fine Cathedral, where we saw the 
most beautiful religious flower procession 
we have ever seen anywhere. Combined 
with this was a confirmation § service. 
There were Archbishops, Bishops and 
other clergy in their beautiful robes and a 
host of young people being confirmed. 
These together with the beautiful banners, 
floral 
and the lovely young girls in their filmy 


altars and marvelous pieces, 
white dresses and veils, made a spec- 


tacle never to be forgotten. There 
were several thousands of people in 
attendance and we had to stand dur- 
ing the entire service. The city with 
175,000 is a_ pretty 
It is the spiritual and 
Alsace 


a population of 
lively old town. 
economic metropole of the 
Region Naturally there are many 
Germans numbered among the inhabit- 
ants. The River Ill flows through the 
‘ity. There are many narrow streets 
and houses with beautiful wood cary 
ings and feudal houses built of red 
sandstone. The new town is_ built 
along modern lines. The Cathedral 
dates back to the 11th Century, is 
rich in sculpture, and has a beautiful 


rose window. 


Our next stop was Nancy, population 
115,000, with its famous Thiers Square, 
beautiful bronze statues, the Stanislas 
beautiful Stanislas 


Gate and also 


Square, with trellised gates, bronze 


monument and two wonderful foun 
tains. Then too there are many fine 
Government buildings, a Triumphal 
Arch, an imposing University, a Ca 
thedral, many private palaces, botan- 
ical gardens, et¢ We cannot forget 
Nancy as here we had our finest meal 
in France, right on Stanislas Square. 
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A Pioneer Reports 
On Europe 


By P. Kerr Higgins 


This month Mr. Higgins recounts his impressions of 


France, and the International situation as he sees it. 


Written in Nov. 1937. 


(REINER TEST RUNES re TO Se Sue ce 


@ Along a beautifully shaded road, 
we drove to Metz (population 70,000). 
This City became French in 1552 and 
was a strong fortress in the 17th Cen- 
tury. Bazaine with his Army was im- 
prisoned here and the City thereafter 
became German, until the Versailles 
Treaty gave it back to France. Metz 
boasts a fine gothic cathedral with a 
bell weighing ten tons. There are in 
teresting ruins of a Roman amphi- 
theatre and Roman aqueducts; also 
there are many fine church buildings 
and ruins of fortifications It is one 
of the fruit and vegetable gardens of 
France. 

Next we come to Verdun (Meuse) 
famous for its stand in the World War. 
The city was entirely destroyed dur- 


ing the War and has since been re 
built, principally with American funds 
The Treaty of Verdun was signed in 
843. Verdun was an important center 
in the war of 1870-71 and in the great 
War. We visited the great Forts, 
especially Fort Vaux which fell to the 
Germans and was retaken later by the 
French. The city now has about 12,- 
000. From here we go to Chalons and 
on to Rhiems (Marne) (102,000 pop.), 
the “old 


was devastated in the 5th Century by 


Belgian Remi” This city 
the Huns. It was the crowning place 
of the French Kings from 1179. Ex- 


cellent champagne is made here and 


cellars in the 
chalk cliffs Here is the Cathedral of 
Notre Dame, of 


there are extensive 


Goth irchitecture. 











Battlefield scene, illustrating entry to 


fort where a large number of French 


heroes died valiantly 
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The front and rear were badly damaged 
in the World War and have not yet 
been completely repaired The front 
was considered the most beautiful 
Gothic front in the world We also 
found many interesting old Roman re 
mains and ancient houses, relics of 
the past 

@ Our next stop is Paris. As we had 
been in Paris on previous trips to 
France, our interest this time centered 
at Versailles, a city of 70,000. To us, it 
was the finest suburb of Paris and we 
thoroughly enjoyed the drive through 
the beautiful parks enroute and in the 
city proper. The beautiful castle built 
by Louis XIII as a shooting lodge has 
been elaborately furnished by his suc- 
cessors with marvelous gardens, foun- 
tains, grottos, ponds and statues, Ver- 
sailles was the residence of the royal 
family until 1789. It has been the center 
of important International Conferences, 
the headquarters of William I, _ pro- 
claimed Emperor in 1871 and 1919 the 
Peace Treaty was signed here. Magni 
ficent war pictures adorn the walls. In 
the gardens, laid out at a cost of 500,- 
000,000 francs, are to be seen the or- 
angery, small and large, mirror foun- 
tains of Apollo and Neptune, which are 
a most beautiful sight (when playing) 
and which every tourist endeavors to 
see. Another interesting sight is a 
gorgeous ball room, St. Louis Cathedral 


and Church of Notre Dame 


@ PARIS. So much has been said of 
this City of nearly 3,000, 

000 souls that we cannot do it justice. 
It is the intellectual and commercial 
life of the Country. The exposition al- 
though open was not completed when we 
were there. The River Seine flows 
through the city and there are thirty 
bridges within the city limits. A whole 
hook could be written and then not 
cover the numerous interesting places 
to be seen Weeks and months could 
be spent to advantage, and even then one 
would not know Paris. One must live 
for some time in such cities as Berlin, 
Paris and London to be able to see them 
as they deserve to be seen But we 
ust hurry on after a brief visit and 

head for the north. Enroute we visited 
Compeigne Soisson, Balleau Woods, Cha 
teau Thierry, stopping to visit the Ameri 
can monuments and cemeteries, St. Quin 
en, Cambrai, Arras and Calais. Thence on 
to Ostend, a beautiful summer resort on 
the Belgian coast, where we took our 


steamer for Dover 


® During our two months tour of Eu- 
rope by auto, which brought us in clos« 
contact with “The People’, we were 
impressed with the fact that the people 
generally did not favor war and all that 
is needed is a strong leader to bring the 


present Rulers to their senses 
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@ The Rulers want to remain in power, 

hence they had to do some “good” 
things for their countries or they would 
have been ousted. Under present plans, 
no nation will openly declare war or 
even seek a pretext. The plans call for 
“taking what you want a little at a 
time.” The day of fair fighting is gone 
and the policy of “Anything is fair in 
love or war” is the new way of doing 
with the feeling that the law of “Might 
and ‘Right” is dominant throughout 
Europe and Asia today. Everywhere the 
comment was made that present condi- 
tions were brought about by, first, send 
ing the wrong men as representatives to 
the conferences (politicians instead of 
hard-headed, successful business men) ; 
second, in order to keep peace, minor 
things were allowed to accumulate until 
they became major, when it was too 
late to take definite action; third, mob 
rule took the place of sane government; 
and, fourth, people became more and 


more afraid to express themselves 


@ Evidently the aim of the present rul 
ers is expansion, grabbing off a little at 
a time small defenseless countries 
Germany has eyes on Czecho-Slovakia, 
the Ukraine and central Europe; Italy 
has Ethiopia and wants Spanish Mor- 
occo,—possibly Spain—and control of 
the Mediteranean. They will not be 
satisfied with these however No small 
nation will escape this ruthless expan 
sion. 


Two schools of thought are at work, 


Oe ne 


Communism and _ Fascism, with 
Democracy as the Umpire. They may 
soon turn on Democracy if the latter 
keeps on yielding valuable ground. 
Democracy does not want war and so 
the Fasticts are doing a lot of “bluff- 
ing” and “getting away with it”. Ger- 
many, Italy, Japan (Fascist nations) 
and some few other small nations ap- 
parently have a working agreement 
This is one of the reasons Germany con- 
centrates on her army (especially avia- 
tion) and not on her navy; she has 
Italy and Japan to draw on when the 


time comes. 


@ Ethiopia was only the opening chap- 
ter of this New Era Book. It remains 
to be seen how long Italy can get away 
with twisting the Lion's tail in the Medi 
terranean 

\ definite plan seems to have been 
agreed upon between the Fascists na 
tions and they will keep on grabbing the 
small units until stopped. 

German policy of dechristianizing the 
nation may be its undoing if not stopped 
A strong undercurrent against this prac 
tice is at work in Germany now. This 
may be the reason a modern fortress 
covering eight square miles has been 
erected around its rulers in the Bavarian 
Alps. 

Today Europe is not being governed 
for the good of all. It is ruled for the 
benefit of its “masters”. Too bad we, in 


this favored land, cannot or will not 


(Please turn to page 31) 


S & & 
Safety Or Sorrow 


In the wide range of utility field there is a great number of 
motor vehicles operated. It's time for us to step out and guard 


against accidents. 


Motor vehicle accidents increased from 37,800 to 40,000 during 
the period of one year from 1937 to 1938, and is increasing every 
year. If we don't take a hand in the precaution of such accidents 
a member of your family may be one of those killed. 


When we are operating a car whether on business or pleasure 


remember these few simple rules. 


Never approach an intersection at a high rate of speed. 


l. 
2. Always have good brakes. 

3. Never pass a car on a curve. 

4. Avoid speeding when shifting gears in starting car. 
5. Be doubly cautious in school zones. 


6. The most important of all, USE COMMON SENSE. 
Let's co-operate and help STOP accidents. This is not im- 


possible if we all do our part. 
safety or sorrow. 


Always remember, S. O. S. means 


By B. E. HARDIN 
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AUTOMATIC 


RotrorR RELAY 


SWITCHBOARDS 


Meet Every Condition 
_ Exchange Oneration ph 
and Economically! 


Automatic Rotor Relay Switchboards are universal in 





their application to small telephone properties. No 
matter whether your exchange has magneto or common 
battery telephones, grounded or metallic lines, or any 
combination of these, there is an Automatic Rotor Relay 
Switchboard that will fit your conditions perfectly, and 
provide your exchange with every modern approved 


service feature. 


The new Automatic Rotor Relay that forms the basis 
of these boards is a marvel of precision and efficiency. 
Its simple design and positive action make Rotor Relay 
boards the smoothest running, most dependable relay 
type equipment that the telephone field has ever seen. 
Equally important, it brings you these advantages at 


an unbelievably low cost. 


Why not ask us to quote you on an Automatic Rotor 
Relay Switchboard for your small exchange? A request 


for full information will bring a prompt reply. 


TELEPHONE, COMMUNICATION AND SIGNALING PRODUCTS 
Distributed Wy: 


“N) AUTOMATIC ELECTRIC SALES CO., 1033 W. Van Buren Street, Chicago 
‘-ibutors: AUTOMATIC ELECTRIC SALES CO., LTD., Chicago 











LINE and DESK 


RAY BLAIN, Member A. I. E. E., Editor 





Q. We are having considerable dif- 
ficulty with switchboard lamps growing 
dim gradually until they cannot be 
easily seen by the operators. Please ad- 
vise how the difficulty may be corrected. 

A. There is a possibility that your 
battery voltage is low at times. This 
should be immediately checked and cor- 
rected if necessary. Switchboard lamps 
do gradually grow dim with long use 
and must eventually be replaced as even 
the best will not last forever. An old 
switchboard lamp can be detected by the 
black deposit on the inside of the glass. 
While the filiment may still glow this 
deposit does waste a large percentage 
of the effective light in the opal. 

Q. We have about 500 feet of 100 pair 
cable which was recently removed from 
an underground conduit. This cable 
tests good though the sheath is bent and 
flattened considerable in places. Would 
you consider this cable satisfactory for 
reuse. 

A. This cable has no doubt been in 
use for several years and no doubt the 
total depreciation will equal its first 
cost. If this old cable is reused a sav- 
ing would be realized at the present 
time but there is a probability that the 
clearing trouble on it would 
soon equal the 
new cable. Our experience over many 
has indicated that it is almost 


cost of 
cost of the necessary 
years 
impossible to recover cable and reuse 
it without causing some damage which 
will soon cause trouble. In our opinion 
it is always best to use new cable on 
all additions to the permanent plant. 

Q. What type earth boring machine 
do you recommend for general hole 
digging for an average telephone com- 
pany? 

A. This 
tirely on the preference of the company 
Earth 
glad to re- 


would depend almost en- 


concerned as manufacturers of 
boring machines will be 
commend a type best suited to your par- 
ticular needs. The earth boring machine 
may be mounted either on a tractor or 
truck. One of these machines will bore 
from 75 to 100 holes 7 to 10 feet deep 


per day when operated by a two man 
crew. They will bore through frost, 
shale rock and hardpan, swamps and 


sand or gravel. Holes may be dug for 
the smallest pole or up to 48 inches in 
diameter. The digger may be equipped 
with a leveling device so that the auger 


may be swung to any angle for digging 
anchor holes. This device also permits 
the hole to be drilled straight down re- 
gardless of the position of the truck 
or tractor. 

Q. What is the difference in resis- 
tance between 22 and 24 gauge telephone 
cable? 

A. The 22 gauge cable 
62.05 ft per ohm whereas the 24 gauge 
is only about 39.02 ft. per ohm. 

Q. In the adjustment of relays is it 
necessary that the springs be kept per- 
fectly straight? 

A. Ordinarily all springs on a relay 
shall be straight with no sharp bends 
or kinks in them. A gradual bow though 
clamping block and the 
point of a spring is generally permis- 


runs about 


between the 


sible. 

Q. What special tools are required 
to install the intermediate type of drop 
wire clamp? 

A. An ordinary pair of linemans 
pliers are used to install these clamps 
or as they are generally called clips. 
The binders on the clips should be bent 
down evenly and tight on the drop wire. 

Q. What method may be best used to 
clean telephone relay contacts? 

A. Special contact burnishers can be 
purchased at a reasonable cost which 
do a good job with no danger of causing 
harm to the precious material. Special 
seal bond paper cut in strips is also 
often 
cleaning. 

Q. We are planning on grounding a 
small exchange to a cold water pipe 
and our ground clamps are all too 
small to take the necessary large wire. 
What would you recommend for this 
purpose? 

A. We suggest that you go to some 


used to advantage for contact 


telephone or electrical supply house and 


get a large sized ground clamp. The 
kind equipped with a special lug for 
sweating-in the large ground wire is 
considered a very good type. Some- 


times a smaller ground clamp can be 
used by placing a lug on the wire for 
attaching to the ground clamp. 

Q. What type of jumper wire reel is 
considered best for mounting on main 
frames? 

A. The 


determined by the size of the 


size of the-reel can. best be 
main 
frame and the amount of wire it must 
frames a reel 


contain On the small 


to mount between two of the uprights 
These 
small reels can usually be easily con- 
structed locally with metal ends tacked 
on the spindle. A long bolt 
through the 
wooden part for mounting. 

Q. What precautions should be taken 
by the operator of a paint spray when 
working in a confined space? 


will usually be large enough. 


wi voden 


should extend center 


A. The wearing of a protective mask 
on all such work is always desirable. 
masks consist of a 


rsese gneerally 


rolled aluminum holder so soft and 


pliable that they fit closely over the 
This holder accomo- 


refills 


nose and mouth. 
dates filter pads or consisting 


of non-absorbent cotton web between 
two layers of cotton gauze. These masts 
and refills can be purchased at a very 
also be used to 


low cost. They can 


advantage in any dusty location or 
when buffing, grinding or sanding. 
Q. Is there any danger of causing in- 
jury to our pole derrick when using it 
to pull poles? 
A. This 


in the manner 


never happens when used 
specified by its manu- 
facturer and not excessively overloaded. 
difficult to 


first run the winch line over 


When a pole is especially 
pull we 
the rear pulley on the truck to a hitch 
near the ground line on the pole. A 
pull in this position will start the pole 
and loosen it so that it will come out 
the rest of the way easily. The line can 
then be placed over the top of the der- 
rick to finish the pull and lower the 
pole to the ground. 

Q. What means may be used whereby 
an open fuse on a telephone battery sup- 
ply may be easily and quickly detected? 

A. Various 


believe the 


methods could be used 


but we most convenient, 


cheapest and one of the best is to utilize 


the indicator type fuse. These fuses 


have a neon light permanently attached 


to them which indicates immediately 


when a certain fuse blows. This neon 


light is encased within a rigidly con 
structed handle which is secured to the 
fuse and therefore serves also as a per- 
The lamps used for 


fect fuse puller. 


indicating purposes are very rugged, 


have extremely long life and use no 


measurably amount of current. These 


fuses may be purchased at a reasonable 


cost 
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MR. CABLEMAN: 


THE 
UNBREAKABLE 
THERMOMETER 


Make “wiped 
joints’ a cinch ™& 
— the use of 
paraffine, waxes 
and compound \ 
—just right! All \ 
because you | \ 
KNOW the \\ 
- correct temper- 
ature with a 
Dillon Temper- \ 
ometer. 


re 
OT REGISTERS CORRECT 
GS use, TS, TEMPERATURES OF— 
owe “Ge \ oe Paraffine 
* Impregnation Wax 
* Compounds 
* Wiping Solder 
* Cable Damming 
Waxes. 


























Order through \ 
your jobber, or./ 
direct.$6.00} . | 
each. F. O. B. ~~ 
Chicago. x, 


Loa 
of 





Dillon Manufacturing Company 
63 East Lake St. Chicago, Ill. 
BUILT TO LAST A LIFETIME 
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The MASTER Ringing Converter 


Whitney-Blake telephone wire is made for 


those wise buyers who buy their wire by the 


year, and not by the foot. 











Long years of uninterrupted service result 
from special time-resisting ingredients that 
PERFORMANCE go into the making of Whitney-Blake wires. 


Is The The makers insist on extra strength and 
quality of materials. 

PROO F Many types and conductors—copperweld, 

i bronze or copper—are available from the 


No Moving Parts distributor, Graybar. 
No Vibrating Contacts 7 
No Adjustments 
Ideal Wave-form 





No Radio Interference 


No Vacuum Tubes WHITNEY-BLAKE 


Reverting Tone Feature 


; | Economical TELEPHONE _ 
Pp Reliabl 
tes wae aie for Now WIRE <we> 
Vv 





Biased Ringing $55.00 Output 20 Watts, 90 Volts 


| MONTH FREE TRIAL Operates on 110 Volts A.C. a 
At Our Risk distributed by 


(For loads 40/50 watts, write for information about Model ''C.") 


LORAIN PRODUCTS CORPORATION, LORAIN, OHIO . 
Lorain Products Corporation is exclusive manufacturers for use and 

sale in United States. Address foreign inquiries to Automatic 

Sales Co., Ltd., Chicago, Ill. 


Sold by Leading Distributors. 





OFFICES IN 84 PRINCIPAL CITIES. EXECUTIVE OFFICES: GRAYBAR BLDC.,N.Y 
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A Pioneer 
Sees Europe 
(Continued from page 25 


read the “hand writing on the wall.” 
Slowly, but surely our masses are eating 
out of the garbage cans of Europe, in- 
viting disaster. 

War, if and when it comes, and it 
seems as though it must come soon will 
be a massacre of the innocents. The plan 
seems to be the poisoning of all water 
supplies, so as to demoralize the people 
Aerial rockets, air mines and poison gas 
will be relied upon to produce results 
The results of the invasion of China and 
Spain will clarify the atmosphere to some 
extent and decide the possibility of an 
open break. 

@ A wave of religious persecution is pass- 
ing over the world today and is unequal- 
ed in its bitterness and persistency. 

The various denominations are much 
to blame as they have gradually but con 
stantly let down the bars and religious 
services, especially among the Protes- 
tants, have in many, many cases been 
reduced to one formal service a week. 
Pastors have mostly become not sacri 
ficial, but mercenary. No visitation among 
members and as little exhortation as pos- 
sible. 

Present conditions are not the will or 
wish of the people—only the dream of 
tyrants and idealists with no _ practical 
experience in good government “by the 
people and for the people.”’ Camouflage is 
the order of the day and their actions are 
so covered up as to deceive any one, es 
pecially the unthinking. 

The same ear-marks are seen wherever 
a dictator or a would-be dictator is in 
power. Witness the conditions existing 
in the Irish Free State, perhaps the most 
pathetic episode on earth. 

Only a radical change in human nature 
and a universal “Love thy neighbor” 
policy can bring peace to a distressed and 
troubled world. This is not impossible, 
but much education along these lines 
will be needed and will be slow in gaining 
momentum. Science has done much to un- 
do world peace, but who knows but it 
may be the instrument to bring about 
peace sooner than we expect or think 
possible 
@ Everywhere we went we heard rumbl 
ings of dissatisfaction with the present 
trend of world affairs and so we con- 
cluded that revolutions and more revolu- 
tions are likely to be the result. The 
rulers realize this and so keep holding 
the War God before the people, in an ef- 
fort to cancel this wave of discontent. 

Huge armaments are necessary by the 
Fascist nations in case the “bluff” fails. 
The present tendency is to imitate the 
Spartan regime by developing the physical 
to the elimination of the spiritual. This 
can only lead to war. It is the old method 


(Please turn to page 39) 
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41 Rp” 
CABLE TERMINAL 


CARROLL 


This new RP is a reversible protected 
cable terminal, compactly designed 
and made of corrosion resistant 
aluminum alloy throughout, resulting 
in a very light-weight but substantial 
structure. It is available in one to 


six pairs. 


The RP27 is equipped with No. 27 
wood fuses. The RP56 is equipped 
with No. 56 asbestos lined fibre 
fuses. Weight with stub 9% Ibs. 


FEATURES 


Rugged in construction 
Detachable mounting bracket 
Cast cable chamber 

Molded bakelite insulation 


Reversible sliding cover 
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R. A. Clark, Jr. 




















The Future Trends in 


Communication 


@ The art of fortune telling continues to 
thrive because we have a desire to know 
what the 
The prediction of future trends in engi- 


future holds in store for us. 


neering is on a somewhat higher plane 


than pure fortune telling although, 


judging from past experience, it some- 
more accurate 


times is hardly if 


Nevertheless, | 


any, 
believe all of us are in- 
form future communi- 


terested in what 


cation may take and it should be worth 
what may take place 
This 


next five or ten 


while to discuss 


during the next few years. may 


not all occur in the 


years, liowever, the schemes and ideas 
which are presented have been developed 
beyond the experimental stage and many 
into practice at 


of them could be put 


once if the demand warranted. 

There is a definite drift to oral rather 
than written message transmission, how 
with the trans 


mission of the 


ever, improvements in 


now in 


written message 


the offing we may look forward to the 


telegraph supplementing, if not replac- 


ing, the mail. Even today it is almost as 

cheap to send a message by wire as by 

train. 
In the telephone system there is little 


improvement 


ahead so far as the 
The 
of handling calls today is fast and re- 


voice 
transmission is concerned. method 
liable, likewise quality and volume can 
be made satisfactory. Perhaps there will 
be a trend toward automatic dialing of 
distant points although there are several 
disadvantages to this scheme and we will 
undoubtedly in most cases have long dis 
tance operators to handle our calls. Con- 
ference service will undoubtedly be ex 
This 
ve connected together for a general dis 


tended. enables several parties to 


32 


cussion. It may be possible in many cases 


to install a loud speaker system in a 


conference room and arrange group dis 


cussion between several points. How- 


ever, in the main, conference service 


will be via the ordinary telephone in 


which the operators will connect three 
or more parties together to discuss mat- 
ters amongst themselves the same as if 


they were in a room together 
@ In the field of 


look for 
speed up and decrease the cost of serv- 


written communication 


we may radical changes to 


ice. Both the hand morse telegraph and 
the printer as used today are exceedingly 
man Consider for 


wasteful of power. 


example, the transmission of a_ typical 


message over a railroad circuit say from 


Chicago to Topeka, Kansas. Assume 
there is a printer circuit available from 
Chicago to Kansas City and a_ hand 


morse telegraph wire from Kansas City 
to Topeka. Let us 
originating at Chicago from the time it 


follow the telegram 


is dictated until received at the desk of 
the person, to whom it is directed. The 
first typed by the sender's 
taken to 


ture and approval; it is then handed to 


message 1s 


secretary and him for signa 


a messenger who delivers it to the tele 





— Safety Bulletin — 


The modern plant man knows that 
accident prevention efforts in the 
telephone industry should not become 
mere routine but rather that accident 
prevention requires 


measures con- 


stant application. 
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graph office. A second messenger carries 
the message to the printer operator on 
the Kansas City wire who retypes it for 
transmission to Kansas City. At Kansas 
City a second operator inspects the mes- 
to a third 


sage and hands it messenger 


who carries it to the third telegraph 


operator on the Topeka wire who _ by 
means of the slow dot and dash system 
transmits it to Topeka where it is copied 
by a fourth operator and given to a 
fourth takes the 


message direct to the recipient or hands 


messenger who either 
it to a fifth messenger for delivery. The 
expense, lost time and possibility of er- 
ror in the above procedure is obvious 

message be trans 
The 


after obtaining approval of the message 


How will such a 


mitted in the future? secretary 


will place the typewritten page in a ma- 


chine, dial a number as in placing a 


telephone call and within a few minutes 
the message will sheet of 


paper in the office of the person to whom 


appear on a 


the message is directed. Perhaps the op 
eration will be slightly different but in 
nrinciple this is what we may look for- 
ward to. We may not necessarily elimin- 
involved in trans- 


ate all of the labor 


mitting the message but it will be di- 
manner, namely in 


rather 


rected in a different 
the maintenance of equipment 
than in the routine transmission and re- 
laying of messages. In the old method as 


outlined above there is approximately 


seven possibilities for an error which 
might not be detected. In the future scheme 
there would be no possibility of an error 
because the reproduction is an exact copy 
of the original. Any trouble on the cir 
cuit would result in a copy which could 
not be read at all rather than one which 
might have a small error in it 

Another field which offers 
provement is that of 


On the railroad the dispatcher desires to 


future im- 
remote indication 


know where his trains may be at any 
given time. In electric power transmission 
know what the 


points 


dispatcher desires to 


also. what 
\long the 


pipe line a dispatcher desires to know 


loads are at various 


position the switches are in 


along the line; 


All ot 


the level in the tanks 


also at what rate the pumpage is 
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If it's cable you're after- 





b ice — - | 


cv TT ne £2 


Western Electric has it 
or will make it for you 
to Bell System standards. 
Talk over your exact 
needs with our distribu- 


tor: Graybar Electric Co. 


Western Electric @ 


Distributed by GRAYBAR Electric Company In Canada: Northern Electric Co., Ltd. 
LEAD COVERED CABLE AND TELEPHONE APPARATUS 
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these indications can be made available 
to him by means of remote indicating 
mechanism, The dispatcher will have 
before him various keys and indicating 
Signals, By merely pushing a button he 
can within a few seconds obtain the in 
formation which he may desire. 

So much for the operating side of the 
picture. Now let us discuss the methods 
by which these results will be obtained. 
In the field of telephony the conference 
circuit can be set up by means of mul- 
tiple jacks whereby two or more circuits 
can be connected together in such a way 
that the over-all transmission will be un- 
impaired. By maintaining all circuits 
within reasonable transmission — limits 
they may be connected together without 
difficulty. 

By taking advantage of new develop- 
ments especially carrier current systems 
both telephone and telegraph communi- 
cation can be greatly extended without 
increasing the wire facilities. Except in 
very few instances the entire message 
load of the average utility communica- 
tion system can be carried over one 
circuit either open wire or a_ two 
conductor coaxial cable. Such a cable 
consists of a single copper wire enclosed 
in a copper tube and properly insulated 
therefrom. The pole line of the future 
will consist of one cross-arm containing 
six or eight wires. One pair of these 
wires will be used for short haul busi- 
ness, the other wires for long haul cir- 
cuits, one pair being emergency or stand- 
by. Telephone conversations will be 
carried on over carrier channels in the 
Same manner as today. Written message 
transmission will undoubtedly take the 
form of facsimile utilizing the same 
voice telephone circuits. Equipment for 
this purpose is already developed for use 
in transmitting printed messages over 
the radio broadcast channels. 


@ There are also several possibilities in 
the extension of printer service using 
equipment sufficiently low in price to 
enable the units to be placed directly ir 


every office the same as a_ telephone. 
Connections would be established the 
same as for telephone conversation thus 
enabling the two terminals ts communi- 
cate directly with each other. This 
scheme is obviously not as satisfactory 
as facsimile for the transmission of mes- 
Sages as it does not permit the sending 
of sketches and the like. Furthermore, it 
necessitates the retyping of the message 


if it must be checked before transmis- 
sion. However, even with this scheme 
the labor cost is greatly reduced as 1s 
also the possibility of errors. 

In the future articles we will discuss 
more in detail some of the equipment 
which can be used for the purposes cov 
ered above. In the meantime, we should 
plan for the gradual reduction of the pole 
line and open wire plant keeping in mind 
that a few pair of well transposed copper 
wire of sufficient strength to withstand ice 
nd sleet loads will adequately carry our 

future communication. 


Wesley M. Angle 
Sails For Australia 


Now on the high seas bound for 
Australia, Mrs. Angle and President 
Wesley M. Angle of the Stromberg 
Carlson Telephone Mfg. Co.,_ of 
Rochester, N. Y., and the Stromberg 





WESLEY M. ANGLE 
President, Stromberg-Carlson 
Telephone Mfg. Co. 


Carlson Telephone Co. of Canada, 
iad... of Toronto, Ontario, sailed 
January 19th from Vancouver, via 
the S. S. Niagara. 

Mr. and Mrs. Angle will join Mr. 
Leslie P. R. Jean, President of 
Stromberg-Carlson (Australasia) 
Ltd. with whom they will inspect the 
new, modern factory completed last 
year to house the Australian affiliate 
of the’ far-flung Stromberg-Carlson 
telephone interests. The new plant 
combines the design and manufactur 
ing operations formerly performed by 


five factories. 


The Angles will witness celebra- 
tions in connection with the 150th, An- 
niversity of the founding of Australia, 
to which the United States is sending 


a portion of the fleet. 


Awarded Edison 
Medal for 1937 


Gano Dunn, president of The J. G 
White Engineering Corporation of New 
York for twenty-four year, has been 
awarded the 1937 Thomas A. Edison 
Medal of the American Institute of 
Electrical Engineers, highest honor in 
electrical engineering, it was announced 
yesterday. 

The award goes to Mr. Dunn, who 
is president of Cooper Union, “for dis- 
tinguished contributions in extending 
the science and art of elctrical engi- 
neering, in the development of great 
engineering works, and for inspiring 
leadership in the profession.” The pre- 
sentation ceremony was held on January 
26 in connection with the annual four- 
day winter convention of the Institute 
in the Engineering Societies Building, 
New York City. 

Minimizing 

Inductive Interference 

(Continued from page 2!) 

the output of the standard noise buzzer 
that is used with the 1-A Noise Measur- 
ing set. In the newer visual noise 
measuring units zero reference noise 
level is establishéd as 10-12 watts of 
1000 cycle energy dissipated at the input 
terminals of the instrument. This ref- 
erence noise level is equal to approxi- 
mately 7 noise units. This is for read- 
ings taken of line noise. If the reading 
is taken across the telephone receiver 
of a subscribers telephone (common 
battery) reference noise would be taken 
as 14 units due to the filtering action 
of a common battery set. 

@ Noise readings taken with a visual 
instrument in terms of the db can be 
converted to noise units using any cur- 
rent ratio vs table and remembering 
that zero level corresponds to 7 noise 
units. For example 20 db (current ratio 
of 10.00) would correspond to 7x10=70 
noise units. 350 noise units would cor- 


respond to 34 db. 


NOTE—-A major part of the data in this 
article has been gleaned from Bell System and 
Edison Institute sources. The telephone indus- 
try owes a great deal to the splendid work done 
by the Joint Committee in investigating and 
charting the way in this important phase of 
communication engineering. Credit is grate- 
fully acknowledged to the above sources. 

B. C. B. 
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BATTERIES 





for every 
Telephone 
Service 


THEELECTRICSTORAGEBATTERYCO., Philadel pbia F. 0. B. factory ELYRIA, OHIO 


World's largest manufacturers of storage batteries for every purpose. 








T E L E i N EG No Radio Interference 


Only ONE Contact! 
Price $44.00 


(See our 


For better and cheaper 
ringing. 


30-day free trial 


TELKOR, Inc. 
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YOUR Employees NEED 
A LIBRARY 


All the Latest Telephone 
Books at Lowest 
Publishers’ Prices 


AUTOMATIC TELEPHONY, 
By “rthur Bessey Smith and Wilson Lee Campbell $5. 


= 


0 


AUDEL’S HANDY BOOK OF PRACTICAL ELECTRICITY 4.00 


| Where 
DRAKE’S TELEPHONY HANDBOOK, } 
By Prof. D. P. Moreton . 1.50 
Dependability 
ENGINEERING VALUATION ON PUBLIC UTILITIES a é 
AND FACTORIES, By Horatio A. Foster 3.09 p ounts 


PUBLIC UTILITIES AND THE PEOPLE 
By Henry M. Robinson .90 


vw 


AMERICAN TELEPHONE PRACTICE, By K. B. Miller 


ELEMENTS OF RADIO TELEPHONY, 
By W. C. Ballard Jr. 1.50 





AUDEL’S NEW ELECTRIC LIBRARY, 12 volumes, each 1.50 





ELEMENTS OF TELEPHONE TRANSMISSION, 


a adbaaieantsie _— Hk dependability and long lite of Per- 
HAWKINS ELECTRICAL GUIDES fected Lelephone, Telegraph Wires and 
nO velumen, cach complete cach .. 148 Strand are no small factors in the excellent 
HAWKINS ELECTRICAL DICTIONARY 2.00 operation of the nation’s communication sys- 


tems. 

he long life of these wires is further in- 
creased by our hot galvanizing process, a tried 
and tested method wherein the properly treated 
wire is passed through a molten bath of pure, 
PUBLIC UTILITY RATES, By Harry Barker 4.00 high grade zinc. Both metals are chemically 
bonded, to form as strong a combination as 


TELEPHONE THEORY AND PRACTICE, By K. B. Miller, 
2 volumes on Automatic and Manual Switching, each 5.00 


PRINCIPLBS OF THE TELEPHONE, 
By Cyril M. Jansky and Daniel C. Faber 1.50 


PRINCIPLES OF TRANSMISSION, 
i Peat, B. &. Meccten 2.00 when hydrogen is combined with oxygen to 


form water. 


TELEPHONE LAW, By A. H. McMillin 3.00 1 : ; 
lhe zine coating applied by this hot process 
TELEPHONE LINE CONSTRUCTION, METHODS AND will not flake, crack or disintegrate under the 
COST, By Clarence Mayer 3.08 hardest of service conditions. The coating 
TELEPHONY, By K. B. Miller and S. G. McMeen 6.00 fully satishes every service and laboratory re- 


é eiubae teal quirement for ductility, strength and corrosion 
TELEPHONY. INCLUDING AUTOMATIC SWITCHING, el 
‘sistance. 


By Arthur Bessey Smith 2.50 : f 
Because of these facets, millions of miles of 
TELEPHONE LINES, By W. J. Hopkins 1.50 Perfected lelephone, lelegraph Wires and 
TRANSMISSION CIRCUITS FOR TELEPHONIC, Strand are now In service- -and coil after coil 
By K. S. Johnston 5.00 is specified today with every confidence of 
TELEPHONE COMMUNICATION SYSTEMS, long life. 
By R. G. Kloeffler 4.00 


USE OF THE TELEPHONE, By Scammell 4.00 [ SS I ER } KC A | KI) 


WIRING DIAGRAMS AND DESCRIPTION, 


fy Gastonia ont Somieg so | Lelephone, Telegraph Wires & Strand 


” AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 
Order Thru Columbia Steel Company, San Fran- United States Steel Products Co., 
cisco, Pacific Coast Distributors New York, Export Distributors 
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Plant Maintenance Supervision 


COMPARISON of the methods 

of maintaining telephone equip- 

ment of a few years ago with 
the modern and more complicated ap- 
paratus of today, discloses a striking 
change in the maintenance practices 
required as a whole. 

In consequence thereof, there is a 
yrowing recognition of the practical 
significance of selecting and training 
men to fullfil the requirements of sup- 
ervising the necessary maintenance 
work in order that the new equipment 
may be kept up to the highest degree 
of operating efficiency. In this respect 
first line supervision is very important. 

By first line supervision is meant 
that form of telephone plant manage- 
ment that has it’s functions in the 





Are You Cheating 
Yeur Best Subscribers ? 


5 


Are you expecting your old sub- 
scribers to use old-style instruments 
while you are putting out the new 
ones to renewal installations that 
didn't stick by you? 


H you are, do you think it's fair? 


Modernize your old sub-station equip- 
ment at half cost by using Suttle Re- 
manufacturing Service. Investigate 
this remarkable factory service and 
see what can be done with it. 


It's a mighty good plan. 


See the latest Suttle 
Salesman Catalog 


5 


Suttle Equipment Co. 





By M. A. JENNINGS 


direct coordination, stimulation, in 
struction, and direction of a small 
force of plant maintenance men. First 
line supervision is successfully per- 
formed. Supervision requires consid- 
eration of a number of distinct plant 
maintenance details, all of which must 
be properly put into practice. Many of 
the difficulties in plant maintenance super- 
vision have their source in some minor 
details either overlooked entirely or wm 
properly cared for, inattention on the part 


of someone often being the cause. 


@ A summarization of plant mainten 
ance supervision may be made as 
The supervisor should be well 
He should have 


follows : 
equipped for the job. 
a sense of proportion, a sense of the 
fitness of things, that is, know the fun 
damental principles set forth in super- 
visory practices which usually divide 
themselves into three distinct phases 
thus: (1) planning, 
briefly, this means determining what 


Analysis and 


is to be accomplished and setting up a 
program which will insure the com 
pletion of the project. (2) Training or 
preparing individuals to perform cer- 
tain definite plant maintenance work 
in the proper manner. (3) Inspection or 
checking results. 


A first law of personal efficiency of 
the first line supervisor is that he keep 
informed through trade journals, es- 
pecially “TELEPHONE ENGINEER” 
and other forms of up to date matter 
appertaining to the scientific, technical, 
and practical movements in the tele 
phone world about him, because keep 
ing abreast of the times is an integral 
part of the life of the modern telephone 
plant supervisor. 


A second law of personal efficiency is 
what is described as the “Law of Time 
Instinct.” This is said to be simply an 
ability to determine how long various 
tasks should take, and on the basis of 
this knowledge, lay out each days work 
so that the entire program is completed. 
It means that if the supervisor plans the 
work to be performed by each member 
of his force as a definite task to be done 
within a stipulated time that has been 


TELEPHONE 


previously plotted at the start of the work, 
their efficiency will be increased 


In as much as it is the duty of the 
supervisor to improve the work of his 
force through intelligent and sympathetic 
cooperation, it is also the duty of the 
workers to accept instruction and act upon 
them in a willing spirit 


Supervision requires that the supervisor 
should make the best use of the time that 
is at his disposal for supervising. Some 
workers require considerable supervision. 
It may be necessary to visit them often 
to check on all their work. Others again, 
need but little supervision. Some are 
quick to adapt suggestions to their work. 
A hint is often sufficient, with others, it 
is necessary to spend considerable time 
directing on the job, often requiring care- 
ful, detailed explanations, demonstrations 
and systematic follow-up before improve- 
ment in workmanship is obtained. 


@ Supervision also requires the ability 
to judge the real value of each work- 
man’s output and to determine correctly 
the nature and cause of individual weak- 
ness and to decide upon the best method 
Special 
attention should be given to those mem- 


to bring about improvement. 


bers of the force who are newly appointed. 
It is a mistake to leave the beginner with- 
out supervision on the assumption that he 
will work out his own salvation on the 
job. This theory has oft times proved 
expensive to all concerned. If, however, 
in spite of all the assistance and en- 
couragement that the supervisor gives 
to a member of his force, and the result 
is still very unsatisfactory, the unplea 
sant duty devolves upon the supervisor 
to report the matter to his supervisors 


Supervisors realize that in general, 
there are more ways than one of ac- 
complishing a purpose, and that methods 
which are successful under certain con 
ditions or with certain individuals may 
not be successful under different con- 
ditions or with different personalities 
Consequently, the supervisor should pos 
sess a keen sense of justice, so that no 
member of his force may say with truth 
that he has been treated unjustly either 


consciously or unconsciously 
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@ Although justice is a fundamental 
characteristic of good telephone plant 
supervision, yet justice should _ be 
considered from the point of view of 
all concerned. It may be true at times 


that there is some value in criticism ol 


an individual’s work performance, or even 


that of a group. However, undue fault 
finding, fussiness, and insistance upon 
carrying out insignificant minor details 
are generally undesirable Minor mat- 
ters often adjust themselves and 
thereby render unnecessary personal 
conferences and criticism, with the pos- 
sibility of friction and loss of time 
The handling of the force is then, 
as stated, undoubtedly the most im- 
portant phase of all first line super 


vision 


Telephone Broadcast 


On January 25th, C. C. Deering, Sec 


retary of the lowa Independent Tele 


phone Association announced a series 
of broadcasts on the telephone business 
rural telephone service 
A.M. January 3lst 
Ames, 


broadcast 


and Opening 
was at 12 


WOL at 


sec ond 


broadcast 


over station lowa 


Che 


time on 


was at the 


same February 7th over the 


same station, at which time 


talked the 


value of telephone service and how this 


secretary 
Deering about emergency 
affects farm fire insurance rates 


14th 


Deering discussed rural telephone 


service 
One 
Mr 


problems 


week later, on February 


as effected by rural electri 
fication 
17th at 11:15 


A.M. two debating teams at Iowa State 


Scheduled for February 


College, Ames, will broadcast a debate 
over station WOT; the question, “Re 
solved that the Electric Companies, 
whose line caused interference with 


rural telephone, should pay the expense 


of liminating the interference.” Con 
siderable comment has been caused 
Irom the result of these early broad 


casts Information of this nature is 


very interesting to radio audiences, 


we are told, and the programs arranged 


by the Iowa Association will be. of 


value 


T. J. Cope, Inc. 


Announces Merger 


Announcement is 


much 


made of the merge1 


of the Seeger Device Co. of Toledo, 
Ohio, with T. J. Cope, Inc., of Phila 
delphia, Pa., effective March 1. Adolph 
M Seeger, former president of the 
Seeger Device So., becomes western 
manager of T. J. Cope, Inc., with offices 
in Toledo 

This year T. J. Cope, Inc., is celebra 


ting 


its 50th anniversary in the field of 





underground cable installation equip 
ment. Its position in the field is greatly 
trengthened with the addition of th 
Seeger products 
Showmanship 
In Business 

(Continued from page !9) 
The house builder who invested 90 
little red curtains found that his 90 
curtains would sell a $5000 hous 
quicker than any similar investment 
@ Color is an important element. of 
beauty Use it to advantage whenever 


possible Sales of colored tel phone s 


i 
are increasing rapidly, and colored tele 
phone booths are a recent innovation 
used in many up-to-date establishments. 

Good-looking 


rolling 


trucks are certainly a 


advertisement and_ definitely 


modern and 


date 


stamp a company as 
Old trucks 
ably. Here is a 
National Safety 
good-looking trucks 
accidents than the junky—looking ones 


s Good looking 


1inportant 


pro 

untavor 
Che 

that 


gressive you 


curious sidelight 
Council tells us 


meet with fewer 


advertising plays an 
part in reaching the public 


People are always attracted by good 
Posters 


ads—all 


to cash in on this thing called 


looking ads window displays 


Newspapet give you an op 
portunity 
beaut) , 

One of the tundamental selling appeals 
of phone companies is conservation of 
effort. One phone 
that “A good 


tiresome 


company advertises 


beauty treatment is to 


avoid shopping Save weal! 


and tear on your nerves and your body 
Shop by telephone.” 

Printed forms that reach the consume! 
are either good-looking or they are not 


and if they are not—you may be sur: 


you are losing a grand opportunity to 
Your letter 


youl 


enrich your good-will 


heads, your envelopes, statements 


they all represent cither a plus or a 


minus for eye appeal. Good looks art 
important. Take a good look at your 
place right now and see whether it 
measures up to the quality of your 
service. 

lor the benefit of those readers who 
would like to hear Mr. Kaufman’s 
famous talk on Showmanship, we in 
clude his February speaking itinerary 


February 1—Pittsburgh 


»__(hicago 
8—Chicago 
10—Columbus 
15—Milwauke: 
16—Minneapolis 
17—Cleveland 
22—Columbus 

March 2—York, Pa 

9—Chicago, III 


~ 


FREE: Just mail us a penny postal with your name and address and we'll send you 
your copy of the showmanship yardstick—A 12-Notch check-list of the elements 


of showmanship. Free. 
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PROTECTION 


EQUIPMENT 





$-X 
TERMINAL 


The Cook S-X 
is a 4, 5 or 6 
pair terminal for 
spots where you 
require just a 
few subscribers’ 


drops. 





$-6 TERMINAL 


Cook S-6 Terminal provides a per- 
fect means of terminating and distrib- 
uting cable—and effective protection 
with a minimum maintenance cost. 11 
to 102 pairs. 
Equipped with 
Cook True 
Gap Discharg- 
that 

perma- 


ers will 
not 
nently ground 


the line. 





COOK ELECTRIC CO. 
2700 Southport Ave. Chicago 


PROTECTION ° 
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This powerful pruner cuts closer, is stronger 
than any other similar tool on the market. 
Can be operated in close tangled growth; 
cutting easily and cleanly branches up to 
1!/2” in diameter. No trouble with spring 
breakage. 

Here is the only pruner with the famous 
Seymour Smith "Center Cut" construction; 
safety catch to lock blade closed; one piece 
tempered tool steel blade; reinforced hook; 
extra long life spring; ball bearing pulley; 
highest quality chain; unbreakable iron head. 





Designed by experts for experts; demanded 
by public utility companies everywhere, it 
will pay you to write for literature and prices. 


SEYMOURSMITH & SON, Inc. 


132 MAIN STREET 
OAKVILLE, CONNECTICUT 














ing. Locks An- 
chor firmly on 
rod. Rod can- 
not slip thru 
Anchor when 
being in- 
stalled. 







Engineers appreci- 
ate Everstick fea- 
tures which assure 
safety, long life and 
ease of installation 
in any soil condi- 
tion. 

A complete line 
with 3 types of ex- 
panding Anchors 
and rigid types of 
Cone Anchors. All 
sizes and holding 
capacities. Write 
for Everstick liter- 
ature including new 
folder on Rural 
Electrification 


Lines. THE 
EVERSTICK 
ANCHOR CO. 


FAIRFIELD, IOWA 








New nut hous- 











VISUAL STORY OF DECEMBER 
SLEET STORM, SULLIVAN MO. 








A new trick and very effective. 


Men were sent out to knock off the 


weight of snow and ice. Thereby saving several leads from falling 


down. 


Dec., 1937 



























































A pretty picture but not so hot for 
telephone men. 





Superintendent Cline does his part and 


revels in the going 


Ice and snow was |” thick on the wires. 
Damage this winter is much lighter than last 
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MINNESOTA HOLDS 
29th CONVENTION 


Although weather conditions cur 


tailed early registration of the meeting 


of the Minnesota Telephone Associa 


tion, in Minneapolis on 


and 27, it did not 


January 25, 26 


prevent them from 
attendance at the 


with 400 


a record-breaking 
banquet and entertainment 
guests 

Keane 


Secretary-Treasurer of the Pine Island 


President J. P of Pine Island, 
Telephone Company, was unable to at 


tend, but was honored by being re 


elected, as was vice president H. F. 
Lueders of Norwood who ran the meet 


Keane's 


Crowley, IJr., of St. 


and secre 


Paul 


ing in Mr. stead ; 
tary J. C 
terms had 
Dwelle, 
Eckles, Blue Earth; 


The five directors whose 
expired were reelected: G. M 


Lake City; W. A 


H. F. Lueders, Norwood; Leland 
Wright, Alexandria and S. A. Rask, 
Blooming Prairie. 

The meeting was the 29th annual 
convention and wasted little time in 
getting down to business after regis 


Min 


nesota prove conclusively that sales et 


tration. Trend of the industry in 


fort is necessary in showing steady 


gains in stations installed. Farmer o1 


showed little 
because of lack of a 
fort. With the 

} 


showing a handsome 


little 


rural lines very increase¢ 


definite sales ef 


first three-quarters 


station gain very 


increases were reported for the 


last quarter. 


Topics receiving most attention 


were: rural electrification, taxes, and 


discussions on the minimum wage law 





J. C. Crowley, Jr., Secretary 
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J. P. KEANE, Who Was Re-Elected 


of Minnesota Association 


pendability. 


Crapo Patented Process—is so adherent, 
bonded to the wire, that it withstands sharp bending and 
twisting; provides corrosion-resisting joints; affords lasting 





President 


LOWER MAINTENANCE COST 
WITH @rapo LINE WIRE! 


Crapo Galvanized Telephone Wire, with its heavy, uni- 
form pure zinc galvanizing, constantly is establishing new 
records for long life, low maintenance costs, all ‘round de- 
Its protective coating of zinc—applied by the 
so tenaciously 


protection against destructive elements. 


The transmission qualities, tensile strength and ductility of 
@rapo Galvanized Telephone Wire are as dependable as its 
For, each grade and size is produced from start 
to finish to meet the most exacting specifications. 


galvanizing. 


Crapo Galvanized Telephone Wire and Crapo Galvan- 
ized Steel Strand are readily available from representative 
Jobbers. Consult the nearest distributor, or write direct! 


a 


Za |NDIA 
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NA STE 


\dopting a_ resolution defining the 
arbitrary policy of the REA in regard 
to litigation was unanimously adopted 
Further, copies of 


by the convention 


the resolution are to be forwarded to 
Minnesota senators and 
that 


be taken to prevent expenditure of fed 


each of the 


members of congress steps might 
eral funds by the REA for the purpose 
of attempting to set aside laws of any 
rules and 


state or the regulations of 


any of the state regulatory bodies 


Much praise should be Secre 
tary J. C. Crowley, Jr., St. 


secretary-treasurer tor 


given 
Paul, who 
was reelected 
the well balanced program and the un 
arranged for 


excelled entertainment 


those attending 


A Pioneer 
Reports On Europe 
(Continued from page 31) 

of carrying a chip on the shoulder and 
daring anyone to knock it off. Soon some 
one will bob up and it will be just too 
bad for civilization 

\ll the efforts of the past to Chris- 
tianize the world are being rapidly wiped 
The 
has been a big factor on both sides, but 


out by agnostics in power radio 


greatly in favor of the rulers who in 


many cases deceive the people by fine 


platitudes and in deprecating the other 
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No, 201 N.E. Klein 
Side Cutting Plier. 
“Stream lined” for 
use in confined 

spaces. 


Good workmendemand 
zood tools. In the hands 
of men who know — 
every where—the pliers 
are invariably Kleins. 
Only the keen, hand- 
honed, perfectly 
matched cutting knives 
of Klein Pliers — only 
the comfortable spring 
grip in the Klein han- 
dles — only the general 
all around quality that 
is an inherent part of 


every Klein Plier can | 
satisfy men whose work | 


demands the best in 
tools. This, perhaps, ex- 
plains why Klein Pliers 
are the standard of 
quality by which others 
are judged — why the 
name Klein has stood 
for maximum quality, 
**since 1857."° 


DISTRIBUTED THROUGH JOBBERS 


Foreign Distributor: International 
Standard Electric Corp., New York 


The four pamphlets listed below will 
be sent without charge to anyone 
interested. Check the ones you want: 


'~) Safety for the Pole 
— Climber. 


} Specifications on 
Linemen’s Belts 

and Safety Straps. 
| The Safety Factor 
4 on Linemen’s 


Leather Goods. 
] Pocket Tool Guide. 
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3200 BELMONT 
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side. The rulers in power today are there 
because they are past masters in the art 
of deception. The economic difficulties 
of these rulers not only contributes to 
war talk, but the ghost of bankrupcty 
is always at their sides goading them on. 
e The danger of a conflagration can 
‘very easily be overestimated. The great 
fear is the possibility of an emergency 
due to a mistake on the part of some na- 
tion or an accident which would easily 
be the spark to set off the fire works. 

In the Irish Free State and Italy con- 
tributions are pouring in from people in 
the United States to friends and relatives 
and this, instead of helping to stabilize 
these countries, is goading them on. Then 
too they are all catering to the American 
tourist trade to bring them relief from 
economic pressure. Labor has not bene- 
fited from the new era in Europe; rather 
it has suffered. This fact might well be 
investigated by our Jabor 
that they might benefit by the mistakes 


Unions, SO 


of others. 
(To be continued) 





Stromberg-Carlson 
Appoints Donald E. Lee 

The appointment of Donald E. Lee 
|of Rochester, New York, as Sales Rep- 
| resentative for the Stromberg—Carlson 
Telephone Manufacturing Company 
| has been announced by Ben Woodbury, 


| Telephone Sales Manager. Mr. Lee’s 





new territory includes 


Virginia, New Jersey, Delaware, Mary- 


land and District of Columbia where 


he will have the sale of voice-paging 
and sound systems as well as the com- 
pany’s telephone and switchboard prod- 
ucts. 

After graduating from the schools in 
his native 
York, Mr. Lee entered the University 


town, Spencerport, New 


of Rochester where he specialized in 
engineering and economics. He _ then 
became engaged in the electrical in- 
dustry from which he gained a broad 
experience in shop and sales work. It 
was while he was with North East 
Electric Company—later taken over by 
Delco Appliance Corporation—that he 
took part in development work which 
led to the electric typewriter. 

With this experience, covering a pe- 
riod of ten vcars, as a background, Mr. 
Lee became connected with Stromberg- 
Carhson Manufacturing 

Within their 
olganizations, he has had an intensive 


Telephone 
Company in April, 1937. 
training course in shop practice, tele- 


phone manufacture and assembly, 


switchboard work and_ engineering 
which well fits Mr. Lee for the work 
that he is undertaking. 

This new representative for Strom- 
berg-Carlson is now in his assigned 
started to cover 


te rritory which he 


early in February. 
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"So | told him I'd walk—and he believed me!" 
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New Monotype Senior 
For Alaska Community 


was engineered throughout by 
Engineering 


recent years, the city of An 
Alaska has 


many 


During 
provided front 


a: a 


chorage 
page 
as a 


news for newspapers 


busy center for resettlement, 


founding of new industries and general 


expansion of business in the face of 
the world-wide depression. That the 
telephone service is keeping pace in 


evidenced 
Mon )- 
new 


this thriving community is 
by the 


type Senior 


recent installation of a 
switchboard in the 


city building. The switchboard illustra- 


ted was manufactured by Automatic 
Electric Company, Chicago. 
@ From a sparsely settled tent town 


in 1915, 


modern city of 


Anchorage has 
3000 


grown to a 
inhabitants serv 


20,000 


inlet, an arm of the 


ing a trading area of people. 


Situated on Cook 


Pacific Ocean, it is the base city of 
all that portion of Alaska lying north 
of the Alaska panhandle. It is the 
location of the major station of the 


U. S. Signal Corps for that region and 
it enjoys exceptional transportation 
facilities 

the Alaska 
lines and several steamship companies 
Of late, it has Alaskan 
focal settlers, 


mining prospectors, big hun 


being the headquarters of 


Railroad, a number of air 
become the 
point for prospective 
investors, 
ters and tourists. 


Anchorage switchboard is 


high-keyshelf 


The new 


a position type unit 
with a cable turning 
equipped 400 common battery line cir- 
cuits and 10 toll line One 


of the two local positions is equipped 


section. It is 


circuits. 


with feature type common battery cord 
circuits while the other has full uni- 
versal cords. 


@ Coincident with the installation of 
the central office 
pletely new outside 


This part of the 


equipment, a com- 
plant was provided. 


work—an 


FEBRUARY 19338 


all-cable 


projec ct 
National 
Company, 


Construction & 
which also 
actual 
supplied by 


company super 


vised the construction. The 
materials American 


Automatic 


were 


Electric Sales Company. 


Officials in charge of the Anchorage 


exchange include H. E. Brown, Mayor; 
Frank O. Berry, Supt. of Utilities; and 
R. Ss. _Bragaw, City ¢ lerk, 


x” & 
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The Malestic offers a wide choice of ac- 
commodations from single rooms, with or 
without bath, to beautifully furnished 2, 3, 
and 4 room apartments, assuring maximum 
comfort amid attractive surroundings. Rates 
are surprisingly moderate from $2.00. Two 
restaurants serve excellent food. 


H. GRADY MANNING. Pres. 
Southwest Hotels Inc. 

R. E. McEACHIN 

Manager 











— UNCLE SAM'S GIET TO THE NATION— 


THE EVER-POPULAR 


HOT SPRINGS 


NATIONAL PARK: ARKANSAS 
Bathe in these Famous Thermal Waters 


OWNED AND SUPERVISED BY THE UNITED STATES GOVERNMENT 
Bathe your way to heelth in the mineral waters of this 
famous government-supervised spa. Through « treat- 
ment of baths and through drinking the mineral waters 
Ti) thousands heve found relief from rheumatism, arthritis, 
| neuritis, gout, diabetes and other diseases. 
disorders disappear in the vigorous outdoor life of Hot 
Springs, thet features golf, horseback riding and hiking. 


Sto? MAJESTIC HOTEL 


BATH HOUSE 












Time Service 
In England 


According to a statement by the Post 


Office Controller the London “speaking 
clock” service has produced approxi 
mately £85,000 ($425,000) additional net 


inception last 
20,000,000 time-service calls have 
to date 


year 


revenue since its 
\bout 


been made 


The New 
A-C 


SUPER- 
SENSITIVE 


j-C 


RECTIFIER TYPE SIGNAL 


RELAY 


@ Operating current 200 
micro - amp (.0002 amp) at any fre- 
quency up to 15,000 cycles — RUG- 
GEDLY BUILT—EASILY ADJUSTED. 
It solves the telephone os prob- 
lem. Write for descriptive bulletin. 


JESTER -COOPER COMPANY 








Nervous 





APARTMENTS 


AND 
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R y 
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Ao, Pre@rich é . 
180m wiscons™ 


Four 
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ability 


Manage 





. . . that’s what every telephone Compan 
engineer seeks . . . more hours 
of service . . . which means fewer 
replacements, lower service costs! 
And that’s exactly what Ray-O- 


Vac telephone batteries offer! 


the syst 


For 3 decades Ray-O-Vac 
batteries have met and exceeded 
specifications and requirements 
on every recognized telephone 
and light intermittent test, and 
surpass all government standards. 
) For lower service costs, specify 
| Ray-O-Vac! 








RAY-O-VAC 
COMPANY 


FRENCH BATTERY COMPANY 


OFFICES AND PLANT 


WISCONSIN 


MAIN 
MADISON 
k 


wes Beige Interior 
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features, 


ent type 


its economy, 


the Phoenix 





lathe: (2) The ad- 


Motor 


Bench Lathe ; (3) 


speed 
justable Horizontal 
Driven 


The Underneath Belt 


Pedestal Adjustable Motor 
Driven Floor Leg Lathe; (5) 
The Double Friction Counter- 
shaft Driven Lathe; (6) The 
9” - 11” Swing Raising Block 
Lathe; and (7) The Tool 


Room Lathe with draw-in 
collet chuck, graduated taper 
attachment, thread dial in- 


dicator, micrometer carriage 
1ew South Bend 9-inch Work- 
Lathe for 1938 is an 
South Bend 


South Bend, Indiana 


stop, and chip pan. 
recision The company is issuing a new Catalog 


Lathe No. 46, 
The new 


1 by the illustrating, describing, and 


pricing the new 1938 model 9-inch South 


del has many important new Bend Workshop Lathe, and giving val- 


and is offered in seven differ uable instruction on performing all types 


s to fit a variety of installations of lathe work. Any reader interested in 


different types -of the 9-inch securing a free copy may write editor 


TELEPHONE ENGINEER 


op Lathe are: (1) The new 12 of 


omberg-Carlson2-6System 


Cuts Insurance Office Expense 


years use of the first Strom- The Stromberg-Carlson 2-6 Tele- 


rlson 2-6 phone System is a simplified common 


talking, 


system with six lines and two trunks 


Telephone System 


be installed brought praise for selective ringing telephone 


efficiency, and service- 


Albert T 


Rocheste r 


local inter-—communication 
office 


telephone 


from Churchill, providing 


r of the office of and central service from. the 


Mutual Life 
equipped with of 


Insurance same without the services 


v, which was an attendant Each _tele- 


em in 1934. 


operator. 


phone is equipped with eight non- 














View of Rochester Office of Phoenix Mutual Life Insurance Company showing 
Stromberg-Carlson 2-6 Telephone 


TELEPHONE ENGINEER 


Motor 


Driven Bench Lathe; (4) The 


outh BendAnnounces 9-Inch | 
Workshop Precision Lathe 
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‘ ’ 
] n\ pnone 
tivels any local elep 


answering, transterring OT 
originating central office calls. Central 
office calls can be originated, answered, 


held and transferred to any station 
WV found this system,” Mr 


1 1 


Said, 


have 


“ideally suited to this 


requirements It is much more 


satisfactory than the switchboard it 
replaced, tor it does not require ths 
attention of an 


he nece 


exclusive operator, yet 


sSary inter-com 


it gives us t 
municating service with local and long 


distance lines available at each tele 


phone 
“Actually our = tele bills are 


been in 


phone 
higher since this system has 
object to this as 


better 


talled, but I do not 
more and service 


| take into 


we now 
On the 


enjoy 


other hand, when 


1 


consideration the saving ot the giris 
j 


time who used to han le the switch 


board, the service is cheapet 


“In the four years we have used our 
Strombere—Carlson 2-6 System,” Mr. 
Churchill concluded, “We have had to 


all the telephone company’s service 
department only two times, and then 
only for minor adjustments.” 

A list dated January 1, 1938, listing 


yrices for items shown in their Cata 


logue 37 ME has just been issued by the 
Stromberg-Carlson Telephone Mfg. Co., 
of Rochester, N. Y \ll 


logue 37ME are for magneto systems, 


items in Cata 


switchboards, telephones, accessories and 


supplies. 


Idaho and lowa 


Buy Leich Switchboards 


The Miller Telephon Service, 
Fairfield, Idaho, have just installed a 
new Leich magneto switchboard 


wired for 100 lines with, 60 
for 12 


ped with 10 


equippe d 


wired cord circuits and 


equip 


This installation was 


Leich Sales 


handled completely by th 
Corporation. 


The improved service as a result of 


the new equipment has proven very 


Satistactory to all and 


Mr. F. C. Miller, owne: 


has reported 


subscribers, 
and manager, 
satistaction in the 


deep 


new switchboard to the Leich 


com 
pany 

Another installation of a Leich 
magneto switchboard has been re 
ported by the Deep River Mutual 
Telephone Company, Deep River, 
lowa. It was purchased recently and 
is wired and equipped with 100 lines 
and 15 cord circuits. Mrs. Grace C, 
Phillips is the general manager and 
also reports much satisfaction and a 
vastly superior telephone service 


since the nstallation of the new 


equipment 
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Editorial 


{Continued from page 15) 


[The commission however, admitted 


there was a diversity of opinion among 


engineers as to the effectiveness of the 


devised specifications and stated it re 


tained jurisdiction “to make such further 


orders, rules and regulations in the 


premises as may be necessary to remove 
wires and 


undue interference to the 


service, properly constructed on the 
highway.” 

As stated by the commission, there 
is a question as to whether or not the 


second order did not destroy the effec 


tiveness of the first order and whether 
or not the revision in the REA speci 
fications will prevent inductive inter 
ference on ground telephone lines. 


hold 


from a 


Some inductive 


that 
power 


engineers 


interference line con 
structed in accordance with the amended 
specifications will have the same, if 
not greater, effect on grounded telephone 
lines as any grounded power line, not 
fact would be 
no ground within the parallel or 


within 200 


withstanding the there 
even 
side of the 
that 


within the 


feet on either 


The 


although the ground is not 


parallel engineers explain 


parallel, it nevertheless puts a fault on 


he power line beyond instead of within 


the parallel and there well 


might as 


be a ground within the parallel as far as 
the causing of inductive interference on 


grounded telephone lines is concerned. 


In view of this opinion, it would seem 


telephone companies serving rural areas 


in Kansas can expect little protection 
from inductive interference on their 
grounded lines if the commission's sec 
ond order is to be followed as a prec- 
cedent. The commission certainly 
should follow this case closely and if 
inductive interference on telephone lines 
results from this type of construction, 
then it should use its prerogative “to 
make such further orders, rules and 
regulations to remove undue inter 


ference to wires and service properly 


constructed on the highwa 


Commissions prescribing reasonabl 


rules and regulations govern.ng con 


struction of power lines which parallel 
grounded telephone lines not only main 
tain their jurisdiction, but they recog 
nize their responsibility to protect the 
property rights if scores of small In 
dependent and farmer-owned telephone 
companies in their respective states, 
many of which would have to close their 
doors and go out of business if they 
entire cost of 


were forced to pay the 


metallizing their grounded lines. 


In protecting these small companies 


these 


commissions assure thousands of 
telephone subscribers in small urban 
and rural communities, their constit- 





Specialists for 40 years in the manufacture of tele- 


phone wire . 


. the Whitney Blake Company has con- 


sistently offered telephone wires embodying the latest 


developments. All 
their "LONG LIFE." 


Ilustrated is No. 
Distributing Frame Wire. 


“WB"' wires are outstanding for 


20 Twisted Pair Cellulose Acetate 





THE WHITNEY BLAKE COMPANY 
NEW HAVEN, CONNECTICUT 


Foreign Distrib- 
utors: Interna- 
tional Standard 
Electric Corpo- 
ration, 67 Broad 
Street, New 
York City. 










Sole Selling Agents in U.S.A. 
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The Clearing House 


For the convenience of readers of Telephone Engineer 




















uents, that their telephone _ service, 
Accounting Systems hich they have used and depended 
pon for so many years, will not be dis 
H continued or interrupted 
Bowdle Accounting System ~agpealreeroee 
1 small telephone companies 
A complete Accounting Service For g rural areas appreciate the effort 
Telephone Companies. ; 
ving made to protect their rights, 
Box 642 roperties and facilities so they may 
WHEATON, ILLINOIS ontinue to serve their subscribers as 
efficiently as in the past 














Engineer-Construction 


USSR Extending 
R. & SHELLY Telephoto Service 


[The Communications Commissariat 1s 


CONSTRUCTION ENGINEER proceeding with plans to extend telephoto 




















LIGHT-POWER-TELEPHONE LINES service to include the principal industrial 
SWITCHBOARDS AND CABLES centers of the country. At present the 
INSTALLED service is available between ten of the 
20 YEARS ACTIVE EXPERIENCE main cities all connections being made via 
330 Dudley Road = Lexington, Ky. Moscow, but the Commissariat will ex 
tend the terminal facilities so as to eventu 
Situation Wanted i provide direct inter-city communica 

: ion 
POSITION WANTED. 14 years ex- For rate purposes, the Soviet Union 


perience as Installer of Telephone and 


‘ near is divided into ty zon one one 

Telegraph Switch boards, P. B. X. r ae ween xg npg Pigs: 
soards. Repeaters, Generator Sets, cludes the area within 2,000 kilometers 
Battery Plants, Multiple Carriers, of Moscow; zone two is the area beyond 
Willing to go anywhere—36 years old. that distance. The charges will depend 


J. Niehaus, 811 Woodlawn Ave. Kirk- 


weal. Me. upon the size of th original as well as 
lass of service, of which there are three 
POSITION WANTED—By all around ordinary urgent and “lightning Che 


telephone man. Experience 21 years, 
as inspector, installed, repairman, 
wire chief, etc. Write Percy D. Edson, ages are respectively, three and six times 
14 Clinton St., Amsterdam, N. Y. those for ordinary service 


Repeaters Gould Issues 


charges for urgent and “lightning’’ me 











Stationary Bulletin 

A New Telephone Repeater , y | 
’ : The Gould Storage Battery Corpora 

Self-adjusting to changing impedance. No : ; 
balancing nets. Adapted to Line, Terminal tion of De pew, New York, have issue d 
and Cord-circuit uses Accurate balance; | " Ts 
high gain. their new stationary bulletin No. 138, 
Harding Telephone Repeaters hich is available to all readers of 

2138 N. New Jersey Street this publicatior The new italog | 
Indianapolis, Ind. : nei 

torage batterie 








vill be of ex 
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Salesman Wanted 


“SALES POSITION OPEN”—For ex- 
perienced telephone man, selling sup- 
plies and service to Independent tele- 
A SALES ORGANIZATION EXCLUSIVELY phone companies in Wisconsin and 
Minnesota. Age between 25 and 40. 
Wide acquaintance in field valuable. 
Salary. Good proposition. Give details 
of experience in first letter. Address 
sox 1014, Telephone Engineer. 









Telephone Bldg. Kansas City, Mo. 
Citizens Trust Bldg Ft. Wayne. Ind. 
135 S. Second St. Philadelphia, Pa. 
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Poles 





CEDAR POLES 


Plain or Butt Treated 


B. J. CARNEY & CO. 
100 No. 7th St. Minneapelis 











ue 


Finished Cedar Poles 


VALENTINE CLARK 


CORPORATION 
St. Paul, Minn. 














Telephone Directories 


Telephone Directory 


ADVERTISING 


Write or telephone for ee Re) 


LM.BERRY A&A CO. 


Call L.D.16 - Tele phone Bldg. _Dayten.0 














Telephone Engineers 








J.G. WRAY & CO. 


Telephone Engineers 


Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 
Operation of Telephone Companies 
105 West Adams Street 
CHICAGO 











J. W. WOPAT 
CONSULTING ENGINEER 
Telephone Engineering — Construction Su- 


pervision — Appraisals — Financial 
— Rate Investigations 


303 East Berry Street 
Fort Wayne, Indiana 








JOHN C. LARKIN 
AND COMPANY 
@ CONSULTING 
ACCOUNTANTS AND ENGINEERS 


Specializing in a Professional Service 
to Telephone Utilities Covering the 
Field of Accounting and Engineering 


Chamber of Commerce Building 
SYRACUSE, NEW YORK 





"ONE PEE EE A 
TELEPHONE ENGINEER 
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The Clearing House 


For the convenience of readers of Telephone Engineer 











RECONDITIONED 
JACKS-LAMP 


wv@errrey 


PPP II-d 


Pietiey tele 





5 - 10 - 20 per strip 
Write for circulars. 


Buckeye Telephone 
& Supply Company 


COLUMBUS, OHIO 














RECONSTRUCTED EQUIPMENT 


Genuine Western Elec. No. 1317 Pony 
type 3-bar 1000-1600 or 2500 ohm ring. 
compact wall telephones with short aim 


and slope Shelf. @ $9.25—-5-bar $11.76 
Genuine Western Elec. No. 20AL desh 

set with No. 315 38-bar 1000-1600 or 

2500 ohm ringer inside connection ig 

nal set @ 10.00 
Western Elec. No. 20AL. disk set with 
Transmitter, Rec. & Cord les igna 


set @ 5.50 


Kellog No. 118 desk set with Tran & 
Rec. Complete with 3-bar 1000-1600 or 
2500 ohm ring _r external post conne 


tion set @ $.505-bar @ 10.76 
Kellogg No. 2808 Pony type 3-bar 1000 
1600 or 2500 ohm ringer compacts with 
short arm (@ $9.00—4-bar @ 10.50 
Kellogg No. 2696 type 4-bar 1000-1600 
or 2500 ohm ringer compacts with short 
arm @ 8.00 
Kellogg No. 84 unbreakable desk set 


with No. 2328 3-bar 1000-1600 or 2500 

ohm _ ringer insise connection iznal 

set @ 10.00 
Stromberg Carlson No. 896 Pony type 

3-bar 1000-1600 or 2500 ohm _ ringer 
compacts with hort arn and ope 

shelf @ 

Stromberg Carlson N« 988 desk et 


with 3-bar 1000-1600 or 2500 ohm ringe 
external post connection signal set$s.7 
4-bar a 

Monarch No. 33 desk set with 3-bar 
1000-1600 or 2500 ohm ringer inside con 
nection signal set 

Dean Elec. Co. d.sk set with 3-bar 1000 
600 or 2500 ohm ringer inside conne 

tion signal set (@ 

Western Elec. No. 20 desk et with 





Dean or Monarch Trans. complet» with 

external post 3-bar 1000-1600 or 2500 

ohm ringer signal set ) $7.75—4-bar 

$8.50—5-bar 10.06 

Western Elec No 122 Receiver with 

posts less cord @ 65 
Write for Bulletin 


REBUILT ELECTRIC EQUIPMENT CO. 
1934 West 2ist St., Pilsen Sta. 
Chicago, il. 
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News Flash 
From Washington 


Legislation for the protection « 

' “ha : 
rural telephone service trom impatl 

ent due to rural ver line istri 
tion was proposed in two hill introduced 


Senator Morris Sheppard 


ot Texas One bill includes rural tel 


phone companies in the category of firms 
which may borrow from the Reconstruc 
tion Finance Corporation and the oth 
measure requires the borrower of REA 
to spend as much of the loan as neces 
ary to protect telephone service fron 
mury 

senator Sheppard aid hi bill for 
reference loans was approved by the 
Rural Electrification Administration but 
that it opposed the other measure re 
quiring expenditure of REA loan money 
to protect rural phone crvice Che latter 
bill, Senator Sheppard said, he intro 
duced following correspondence’ with 
Oscar Burton of Tyler, president of the 


lexas Telephor Asso 
ton told the 
the states 


iation. Mr Bur 


senator, Texas was one of 


with a. considerable number 


Oo} independent rural telephone 


com 


p inies 


REA has experienced delay in some 


of its projects in the past due to com 
plaints of telephone companies that pol 
line construction interferred with it 
phone service Senator Sheppard ex 
plained he proposed two alternatives as 
a solution of the difficulty He em 


phasized he was taking no position it 


the controversy between the REA and 
rural telephone compani 
Phe propos l amendment to the REA 
\ct reads as follows: “Provided, furthet 
that all plants lines, systems and facili 
tic the construction and operation 
hall be financed in pursuance 
thi \ct, shall be so constructed and 
operated as not to impair the established 
telephone service being rendered to pet 
ons in rural areas at the time of such 
construction, and the administrator 
erel directed at the time of making 
uch loans to impose upon the bor 
wel uch conditions and to requir 
the borrower to make such expendid 
ine trom tl money o borrowed as 
i be necessary to protect such tele 
phone service against any impairment 


ion or opera 








e@ Signals and Speech 


By JOHN MILLS 

Here is “a book designed for 
readers who would like a clear 
non-technical introduction to 
the principles of electrical 
communication. Sixteen 
short chapters written in a 
semi-technical manner and 
free from mathematics and 
diagrams, present readable 
and interesting explanations 
of dial switching, telephone 
repeaters, multi-channel 
transmission systems and 
trans-oceanic communica- 
tion.’’ The engineering 
achievements in the allied 
fields of sound pictures, 
broadcasting, television and 
sterophonic reproduction are 
also explained. 


Price: $2.00 


Order thru 


TELEPHONE ENGINEER 


185 No. Wabash Ave. Chicago, Il. 











SPECIALISTS IN 
Rebuilding and Repairing 


TRANSMITTERS 


Grounded Transmitters 
Made Metallic 


Western Electric grounded type of 
transmitters, black enameled and 
rebuilt into metallic late style 
with full floating diaphragm sim- 
ilar to the No. 323 or No. 337 
transmitters $ .80 

We guarantee to improve the trans- 

mission 3 decibels and lower the 
battery consumption by 20° on 
all such transmitters we rebuild. 
A trial order solicited, with 
money-back guarantee that the 
work must be satisfactory or may 
be returned at our expense. 

Metallic type of 
built, 


transmitters re- 
complete 50 


Full information on request 


SPECIAL 


Stromberg rebuilt 5-bar 1600 ohm 
latest style wall phones and desk 
tands, like new $11.00 

2-cell metal battery boxes 75 

Kellogg Iron Police Boxes for out- 
vide telephones @ 7.50 

Dean i-party Harmonic ringing 
machine, 16-33-50 and 60 cycle, 
in excellent condition 50.00 

W. E. No. 1317 rebuilt wallphones, 
5-bar. 1600 ohm or 2500 ohm 

W. E. No. 83 X arm drain protectors, 


$12.00 


5 pair 1.50 
Stromberg 4-bar sprocket gear genera- 

tors 1.75 
Chicago Telephone Supply Co., 5-bar 

generators 2.00 

7 

Telephone Repair Co. 

Daniel H. McNulty, Manager 


Rogers Park Station Chicago 
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Index to 


A 


Acorn Insulated Wire Co.. 
Aiken Anchor Co. ‘ 
Albertson Electric Co.. 


Advertisements 


Allen Electric Co........ - 
American Coach & Body Co. 
American Steel & Wire Co.... sos ae 
American Tel. & Tel. Co....... 12-13 
Automatic Electric Co....... 26-27 
B 
Oe SS ee 
3ashlin, W. M., Inc.. 
Zell Lumber & Pole Co..... 
> i SS ee it 44 
Jethlehem Steel Co....... Pee gis 
Bowdle Accounting System....... 44 
Se 46 
srown Wood Preserving Co....... - 
suckeye Telephone Supply Co . 45 
Cc 
Caleculagraph Co........ 10 
Carney @ Ge. B.J..62.-.. 4 
Chance Co. A. B.. 
Churchill Cabinet Co. .......... 
eo OD 2? eee 
Communication Equipment 
Engineering Co............ 
Cook Electric Co 37 
D 
Davey Tree Expert Co.. 
eS 7. 
E 
Electric-Storage Battery Co., The... 34 
Everstick Anchor Co.................. 38 
F 
Forged Steel Products Co..... 
Four Wheel Drive Auto Co.. 
G 
Gardiner Metal Co 
General Motors. BESS dee 
Gould Storage Battery Corp.. 6 
Graybar Electric Co.... ; 29 
Grobet File Corp 
H 
Habirshaw Div., Phelps Dodge 
Copper Products Corp...... 
Harding, Wm........ 44 
Herdrich & Boggs Ups 
Holtzer-Cabot Electric Co 
Hubbard & Co 
I 
Indiana Steel Products Co.. 
Indiana Steel & Wire Co 30 
J 
Jester-Cooper Co 42 
Johns- Manville... 
E 
Kearney Corp., Jas. R.. 
Kellogg Switchboard & 
Supply Co.. 4-5 
Klein, Mathias & Sons 4) 
Koppers Company 47 


46 


L 


Larkin & Co., John ( 
Leich Sales Corp.. 
Lenz Electric Mfg. Co 
Littelfuse Laboratories 
Loomis Advertising Co.. 


Lorain Products Corp.. 


M 


Majestic Hotel. 
McCreary, Harold J 
Michigan Pole & Tie Co 


N 


National Carbon Co.. 


National Telephone Supply Co 


North Electric Mfg. Co 
O 

Oliver Iron & Steel Corp 

Owens—lIllinois Glass Co 


P 


Pensacola Creosote Co ; 
Phelps Dodge Copper Prod. Co 
Phillips Electric Works, Ltd., 
Eugene F...... 
Potosi Tie & Lumber Co 
Premax Sales Division 


R 


Ray-O-Vac Co.. 

Ready Mfg. Co.. i 

Rebuilt Electric Equipment Co 
Reliable Electric Co.. 
OS. i ot Sa aae 

Runzel Cord & Wire Co 


S 


Seymour Smith & Sons, In 
Shallcross Mfg. Co. 
ee 
Siemens Bros. & Co., 
Signaphone Corp..... ; 
South Bend Lathe Works. 
Stevens Hotel...... 
Stromberg-Carlson Tel 
a ee Se 
Sundt Engineering Co 
Suttle Equipment Co 


2 


Telkor, Inc. 


Telephone Repair Co. 
U 


Union Carbide & Carbon Co 
Unique Mfg. Co 

United Motors Service In 
U. S. Steel Corp.... 

Utility Tool & Bodv Co 


Vv 
Valentine & Clark ( orp 
Ww 


Western Electric Co 
Whitney Blake Co.. 
Williams, Geo. E... 
Wodack Electric Tool Co.. 
Wood Preserving Corp 
Wopat, J. W.. en! 
Wray, F G & Co.. 


= 
Yale & Towne Mfg. Co 


. 44 


44 


Vincent 
Rare Gas 
. Relay 


For Quiet Transmission 
On Rural Party Lines 
Has lower voltage drop for 
better ringing with either 
coded or harmonic bells. 
Installed with a single screw! 
Send for details explaining 
how the RTC-2 Relay will 
greatly improve your service 
at low cost. 


L. S. BRACH Mfg. Corp. 


loll tim.) iam 
Rare Gas Lightning Arresters 


Newark, N |. GRA Est. 1906 


IN CONCRETE 





DRILLS HOLES 


FOR EXPANSION BOLTS. CONDUITS, ETC. 






WODACK “DO-ALL” 
This is the electric hammer that can 
be changed to a drill for metal and wood. Two 


sizes. Ask for prices. 
4637 W. Huron 8t. 


Wodack Elec. ToolCorp. Cuicaco iL. 











“UNIQUE” 


Folding Shield). Furnace and Torch 


A hard Combination to beat! 


UNIQUE 
gy 
a? 


: 





we 
LITERATURE? 
UNIQUE MANUFACTURING CO., Inc. 


221 W. Walton Sr. Chicago, Illinois 











TELEPHONE ENGINEER 
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